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4-ANIUNOQUIlMAZOLINE DERIVATIVES 

The invention concerns certain novel quinazoline derivatives, or 
pharmaceuticalJy-acceptable salts theneof, which possess anti-tumour activity and are 
5 accordingly useful in methods of treatment of the human or animal body. TTie invention ako 
concerns processes for the manufacture of said quinazoline derivatives, to phamiaceutical 
compositions contaimng them and to their use in tiierapeutic methods, for example in the 
manufacture of medicaments for use in flie prevention or trcatoent of soUd tumour disease in 
a warm-blooded animal such as maiL 
10 Many of the current treataent regimes for cell proliferaticm diseases such as psoriasis 

and cancer utilise compounds which inhibit DNA synthesis. Such compounds are toxic to 
ceDs gencaally but tfieir toxic effect on rapidly dividing cells such as tumour cells can be 
beneficial. Alternative approaches to anti-tumour agents which act by mechanisms other than 
the inhibition of DNA synthesis have the potential to display enhanced selectivity of action. 
15 In recent years it has been discovered that a cell may become cancerous by virtue of 

the transformation of a portion of its DNA into an oncogene i.e. a gene which, on activation, 
leads to the formation of malignant tumour cells CBradshaw, Mutagenesis. 1986, 1, 91). 
Several such oncogenes give rise to the production of peptides which are recq>tors for growth 
factors. Activation of tiie growth factor receptor complex subsequwifly leads to an mcrease in 
20 cell proliferation. It is known, for example, tfiat several oncogenes encode tyrosine kinase 
enzymes and that certain growth factor receptors are also tyrosine kinase enzymes 
(Yarden et al„ Ann. Rev. Biochem.. 1988, 57. 443; Larsen et al.. Ann. Reports in Med. 
Chag^ 1989, ChpL 13), The first group of tyrosine kinases to be identified arose from such 
viral oncogenes, for example ppfiO^-^"" tyrosine kinase (otherwise known as v-Src), and die 
25 corresponding tyrosine kinases in normal cells, for example ppgO*^'* tyrosine kinase 
(otherwise known as c-Src). 

Receptor tyrosine kinases are important in the transmission of biochemical signals 
which initiate cell repUcation. They are large enzymes which span the ceU membrane and 
possess an extracellular binding domain for growth factors such as epidermal growth factor 
30 (EOF) and an intracellular portion which functions as a kinase to phosphorylate tyrosine 
amino acids in proteins and hence to influence ceU proliferation. Various classes of receptor 
tyrosine kinases are known (Wilks, Advances in Cancer Research, 1993, 60, 43-73) based on 
famiUes of growth factors which bind to different receptor tyrosme kinases. TTie classification 
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includes Class I receptor tyrosine kinases comprising the EOF family of receptor tyrosine 
kinases such as the EGF, TGFo, Neu and etbB iecq}tors, Qass n receptor tyrosine kinases 
comprising the insulin family of receptor ^osine kinases such as the insulin and IGFI 
receptors and insulin-ielated receptor (IRR) and Class m receptor tyrosine kinases comprising 
5 the platelet-derived growth factor (PDGF) family of receptor tyrosine kinases such as the 
PDGFo, PDGFp and colony-stimulating factor 1 (CSFI) receptors. 

It is also known that certain tjrosine kinases belong to the class of non-ieceptor 
tyrosine kinases which are located intracellulariy and are involved in the transmission of 
biochemical signals such as those that influence tumour cell motility, dissemination and 

10 invasiveness and subsequently metastatic tumour growtfi (Ullrich et al.. Cell, 1990, 61, 203- 
212, Bolen al.. FASEB 1992, 6, 3403-3409, Brickell et al.. Critical Reviews in 
Oncogenesis. 1992, 3, 401-406, Bohlen et at.. Oncogene. 1993, 8, 2025-2031, Courtneidge 
et al., Semin. Cancer BioL. 1994, 5, 239-246, Lauffcnburger et al., Cdl, 1996, 84. 359-369, 
Hanks et al., BioEssays, 1996, 19, 137-145, Parsons et al., Cunent Opinion in Cell Biology. 

15 1997. 9, 187-192, Brown et al., BinchiTnica Biophvsica Acta, 1996, 1287. 121-149 and 
Schlaepfer et aL. Progress in Bionhvsics and Molecular Biolo^, 1999. 71. 435-478). Various 
classes of non-ieceptor tyrosine kinases are known including the Src family such as the Src, 
Lyn, Fyn and Yes tyrosine kinases, the Abl family such as Abl and Arg and the Jak family 
such as Jak 1 and Tyk 2. 

20 It is known that the Sic family of non-receptor tyrosine kinases are highly rogulated in 

nonnal cells and in the absence of extracellular stimuli are maintained in an inactive 
conformation. However, some Src family members, for example c-Src tyrosine kinase, is 
frequently significantly activated (when compared to nonnal cell levels) in common human 
cancers such as gastrointestinal cancer, for example colon, rectal and stomach cancer 

25 (Cartwright et al., Proc. Natl. Acad. Sci. USA. 1990, 87, 558-562 and Mao et oZ.. Oncogene. 
1997, 15, 3083-3090), and breast cancer (Mutiiuswamy et al., Oncpoene. 1995, IL 1801- 
1810). The Sic family of non-receptor tyrosine kinases has also been located in other 
common human cancers such as non-smaO cell lung cancers (NSCLCs) including 
adenocarcinomas and squamous ceU cancer of the lung (Mazurenko et al.. European Journal 

30 of Cancer, 1992, 28, 372-7), bladda: cancer (Fanning ettd., Canc^ Research, 1992, 52, 1457- 
62), oesophageal cancer (JankowsM et al.. Gut, 1992, 33, 1033-8), cancer of the prostate, 
ovarian cancer (Wiener et al, (3in. Cancer Research. 1999, 5, 2164-70) and pancreatic cancer 
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(Lutz et al., Biochem. and Biophvs, Res. Cpmm., 1998, 243. 503-8). As further human 
tumour tissues are tested for the Sic family of non*ieceptQr tyrosine kinases it is expected that 
its widespread prevalence will be established. 

It is further known that the predominant role of c-Src non-receptor tyrosine kinase is to 
5 regulate the assembly of focal adhesion complexes through interaction with a number of 
cytoplasmic proteins including, for example, focal adhesion kinase and paxillin. In addition 
c-Src is coupled to signalling pathways that n^qlate the actin cytosteleton which facilitates 
cell motility. likewise, important roles are played by the c-Src, c-Yes and c-Fyn non-receptor 
tyrosine Idnases in integrin mediated signalling and in disrupting cadherin-dependent cell-cell 

10 junctions (Owens et aL, Molecular Biolopv of the CeB. 2000, IL 51-64 and Klinghoffer et aL, 
EMBO Journal. 1999, 18, 2459-2471). Cellular motility is necessarily requirBd for a localised 
tumour to progress through the stages of dissemination into the blood stream, invasion of 
other tissues and initiation of metastatic tumour growth. For example, colon tumour 
progression from localised to disseminated, invasive metastatic disease has been coirelatBd 

IS with c-Sic non-receptor tyrosine kinase activity (Brunton et al.^ Oncogene, 1997, 14, 283-293, 
Fincham et cd., EMBO J. 1998, 17, 81-92 and Verbeek et al., Exp. Cell Research. 1999. 248, 
531-537). 

Accordingly it has been recognised that an inhibitor of such non-receptor tyrosine 
kinases should be of value as a selective inhibitor of the motility of tumour ceUs and as a 

20 selective inhibitor of the dissemination and invasiveness of mammalian cancer cells leading to 
inhibition of metastatic tumour growth. In particular an inhibitor of such non-receptor 
tyrosine Idnases should be of value as an anti-invasive agpnt for use in the containment and/or 
treatment of solid tumour disease. 

We have now foimd that surprisingly certain quinazoline derivatives possess potent 

25 anti-tumour activity. Without wishing to imply that the compounds disclosed in the present 
invention possess pharmacological activity only by virtue of an effect on a single biological 
process, it is believed that the compounds provide an anti-tumour effect by way of inhibitian 
of one or more of the non-receptor tyrosine-specific protdn kinases that are involved in th6 
signal transduction steps which lead to the invasiveness and migratory ability of metastasising 

30 tumour cells. In particular, it is bdievedtiiat the compounds of the present invention provide 
an anti-tumour effect by way of inhibition of the Src family of non-receptor tyrosine kinases, 
for example by inhibition of one or more of c-Src, c-Ycs and c-Fyn. 
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It is also known diat c-Src non-receptor tyrosine kinase enzyme is involved in die 
control of osteodast-diiven bone lesoiption (Soriano et td., Cd^ 1991, 64, 693.-702; Boyce et 
al., JOin-lnvesL 1992, 2Q. 1622-1627; Yoneda et al., J. Clin. Livest.. 1993. 21. 2791-2795 
and Missbach et aL, Bone, 1999, 24 . 437-49). An inhibitor of c-Src non-ieceptor tyrosine 
5 kinase is therefore of value in die prevention and treatment of bone diseases such as 
osteoporosis, Paget's disease, m^astatic disease in bone and tmnour-induced 
hypeicalcaemia. 

n» compounds of the present invention are also useful in inhibiting the uncontrolled 
ceUular proliferation which arises from various nonnnalignant diseases such as inflammatory 
10 diseases (for example riieumatoid arthritis and inflammatory bowel disease), fibrotic diseases 
(for example hqatic cirriiosis and lung fibrosis), gjomerulonephritis, multiple sclerosis, 
psoriasis, hypersensitivity reactions of the skin, blood vessel diseases (for example 
atiKTOsclraosis and restenoas), allergic astimia, insuBn-dependent diabetes, diabetic 
retinopatiiy and diabetic nq>hropathy. 
15 Generally the compounds of die present invention possess potent inhibitory activity 

against Uie Src family of non-recqrtor tyrosine kinases, for example by inhibition of c-Src 
and/or c-Yes, whilst possessing less potent inhibitory ativity against other tyrosine kinase 
enzymes such as die receptor tyrosine kinases, for exasnplc EGF receptor tyrosine kinase 
and/or VEOT receptor tyrosine kinase. Ftathemiore. certam compounds of the preswit 
20 invention possess substantiaUy better potency against the Sre famfly of non-receptor tyrosine 
kinases, for example c^ro and/or c-Yes, than against VESSP receptor tyrosine kinase. Such 
compounds possess sufficient potency against the Src family of non-receptor tyrosine kinases, 
for exan^le c-Src and/or c-Yes, that they may be used in an amount sufBcieot to uihibit, for 
exanqile, c-Src and/or c-Yes whilst demonstiating little activity against VEGF receptor 
25 tyrosine kinase. 

According to one aspect of the invention tfiere is provided a quinazolme daivative of 
the. Formula I 
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I 



wherdn :- 

R' is hydrogen, hydroxy or (l-4C)alkoxy and is hydroxy-(2-4C)alkoxy. 
(l-4C)alkoxy-(2^C)alkoxy, aniino-(2-4C)alkoxy» (l-4C)alkylamino-(2-4C)aIkoxy, 
5 di-[(l-4C)alkyl]amiiio-(2-4Qalkoxy, pheDyHl-4C)a]koxy, piperidiiio-(2-4C)al]coxy, 
mQrpholino-(2-4C)aIkoxy, pipcrazin-l-yl-(2-4Qalkoxy. 4-<l-4C)aIlcylpipera2m-l-yl- 
(2-4C)alkoxy, pyrcolidiii-l-yl, piperidino, morpholino, pipoazin-l-yl or 
4-(l-4QaIkylpipera2in-l-yl, 

or R^ is hydrogen, hydroxy or (l-4C)alkoxy and R* is hydroxy-(2-4C)alkoxy, 
10 (l-4Qalkoxy-(2-4C)allcoxy, amino-(2-4C)alkoxy, (l-4C)alkylamino-(2-4C)alkoxy, 
di-[(l-4C)alkyl]aniino-(2-4C)alkoxy, phenyHl-4C)alkoxy, piperidino-(2-4C)alkoxy, 
niorpholino-(2-4C)alkoxy, piperazin-l-yH2'4C}alkoxy or4-(MQalkylpipcrazin-l-yl- 
(2-4C)alkoxy; and 

R^ is chloro, bromo or iodo; 
IS or a phaimaceatically-acceptable salt thereof. 

Id this specification Che generic (enn "alkyl'* includes both straight-chain and 
branched-chain allcyl groups such as propyl, isopropyl and tert-butvh However references to 
individual dlkyl groups such as '^propyr ate specific for the stndght-chain version only and 
lefmnces to individual branched-chain alkyl groups such as "isopropyl*' are specific for die 
20 branchedrchain version only. An analogous convention applies to other generic tenns, for 
example (l-6C)aIkoxy includes methoxy, ethoxy and isopropoxy, (l-6C)a]kylanuno includes 
methylamuio, ethylammo and tot-butylamino and di-[(l-6CaIkyl]ani]no includes 
dimethylamino andN^thyl-N-niethylamino. 

It is to be understood that, insofar as certain of the conqiounds of Formula I defined 
25 above may exist in optically active or racemic forms by virtue of one or more asyimnetric 
carbon atoms, the invention includes in its definition any such optically active or racenuc form 
which possesses the above-mentioned activity. The synthesis of optically active fomis may be 
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canied out by standard techniques of oiganic chemistiy well known in the art, for example by 
synthesis from optically active starting matedals or by resolution of a racenoic form. 
Similarly, the above-mentioned activity may be evaluated using the standard laboratory 
techniques rcSeacd to hereinafter. 
5 Suitable values for the generic radicals referred to above include those set out below. 

Suitable values for any of the *R' groups (R} to include > 
for (l-4C)alkoxy: methoxy, ethoxy, propoxy, isopropoxy and butoxy; 

for hydroxy-(2-4Qalkoxy: 2-hydroxyethoxy and 3-hydroxypropoxy; 

. for (l-4C)alkoxy-(2-6C)alkoxy: 2-methoxyethoxy, 2-ethoxyethoxy and 

10 3-metfaoxypropoxy; 

for amino-(l-4C)alkoxy: 2-anunoetfaoxy and 3-aminopiopoxy; 

for (l-4C)alkylamino-(l-4C)al]i:oxy: 2-med)ylaminoethoxy, 2-ethylaminoethoxy and 

3-methylaminopn>poxy; 
fordi-[(l-4C)alkyl]amin(Kl-4C)^oxy: 2-dimethylaminoethoxy and 
15 3-dimethylaminopropoxy; 
for phenyl-(l-4C)alkoxy: benzyloxy, and 2-phenyIethoxy; 

for piperidino-(2-4C)alkoxy: 2-piperidinoethoxy and 3-pipeddinopropoxy; 

for moipholino-(2-4Qalkoxy: 2-morpbolinoethoxy and 3-moipholinopropoxy; 

for pipcrazin-l-yl-(2-4C)alkoxy: 2-piperaan-l-ylethoxy and 3-piperazin-l-ylpropoxy; 

20 for4-(l-4C)alkylpipera2in-l-yi-(2-4C)alkoxy: 2-(4-methylpipCTazin-l-yl)ethoxyand 

3-(4-methylpiperazin-l-yl)propoxy; 
for 4-(l-4C)alkylpjpera2in-l-yl: 4-med)ylpiparazin-l-^ and 4-ethylpip»:azin-l-yL 

A suitable phannaceutically-acceptable salt of a conopound of the Foonula I is, for 
example, an acid-addition salt of a compound of the Fonnula I, for example an add-addition 
25 salt with an inorganic or organic add such as hydrochloric, hydiohromic, sulphuric, 

trifluoroacetic, dtdc or maleic acid; or, for example, a salt of a compound of the Formula I 
which is suffidently addic, for example an alkali or alkaline eaith metal salt such as a 
caldum or magnesium salt, or an ammonium salt, or a salt with an oiganic base such as 
metbylamine, dimethylamine, trimethylamine, pipeddine, morpholine or 
30 tris-(2-hydroxyethyl)amine. 

Particular novel con^unds of the invention include, for example, qdnazoline 
derivatives of the Fonnula I, or pharmaceutically-acceptable salts thereof, wherein, unless 



wo 02/092579 



PCT/CB02/02128 



-7- 

otherwise stated, each of R\ and has any of the meanings defined hereinbefore or in 
paragraphs (a) to (h) heremafter > 

(a) is hydrogen, hydroxy or methoxy and R^ is 2-hydroxyethoxy, 3-hydroxypiopoxy, 
2-niethoxyethoxy, 2-ethoxyedioxy, 3-methoxypropoxy, 3-ethoxypiopoxy, 

5 2-niethyIanunoethoxy, 2-ethylaimnoethoxy, 3-methylaminopropoxy, 3-etfaylaminoprop6xy, 

2- diinethylanunoethoxy, 2-diethylaniinoethoxy, S-dinnethylaminopropoxy, 

3- diethylaniinopropoxy, 3-(N-^yl-N-niediyIaniino)propoxy, 3-(N-etfa^- 
N-isopropylan)ino)propoxy, 3-^-isopropyl-N-naiethylamino)propoxy, 2-pip^dmoethoxy, 

3- piperidinopropaxy, 4-piperidinobutoxy, 2-nioipholinoethoxy, 3-nioiphoIinopropoxy, 
10 4-mGrpholinobutoxy, 2-piperazin-l-yIethoxy» S-piperazin-l-ylpropoxy, 4-piperazin- 

1- yIbutDxy, 2-<4'niethylpiperazin-l-yl)etboxy, 3"(4-inethy]^iperazin-l-yl)prQpoxy or 

4- (4-metbylpiperazm-l-yl)butoxy; 

(b) R^ is hydrogen, hydroxy or methoxy and R^ is 2-hydroxyethoxy, 3-hydroxypropoxy, 

2- methoxyethoxy, 2-ethoxyethoxy, 3-methoxypropoxy, 3-ethoxypropoxy, 

15 2-methyIaminoethoxy, 2-ethyIaminoetfaoxy, 3-methylaminopropoxy, 3-etfaylaminopropoxy, 

2- dimethyIaminoethoxy, 2-^ethyIaminoethoxy, 3-dmiethyianiinopropoxy, 

3- diethylaminopropoxy, 3"^-etfayl-N-meth^amino)propoxy, 3-Qi-ethyl- 
N-isopiopylaniino)pn>poxy, 3-^-isopropy1-N-methylaniino)propoxy, 2-pipehdinoethoxy, 

5- piperidinopropoxy, 4-piperidmobutoxy» 2-morpholinoethoxy, 3-morphoIinoinopoxy, 
20 4-morpholinobutoxy, 2-pipa:azin-l-ylethoxy, 3-piperazin-l-yIpropoxy, 4-piperazin- 

1- ylbutoxy, 2"(4-methylpipeiazin-l-yl)ethoxy, 3-(4-methylpipeia2in-l-yl)propoxy or 

4- (4-methylpiperazin-l-yl)butoxy; 

(c) R' is methoxy and R^ is 2-dimethylaminoethoxy, 2-diediylaminoethoxy, 

3- diniethylaminopropoxy, 3-diethylaminqpropoxy, 3-QJ-ethyl-N-methylaniino)propoxy, 
25 3-Q5r-ethyl-M-isopropylamino)propoxy, 3-^-isopn)pyI-N-methyIamino)propoxy, 

2- pip^dinoethoxy, 3-piperidinqpxopoxy, 4-piperidinobutoxy, 2-moipholinoethoxy, 

5- moipholinopropoxy, 4-morphoIinobutoxy, 2-pipa'azin-I-ylethoxy, S-pip^azin-l-^propoxy, 

4- pip^:azm-l-ylbutoxy, 2-(4-methylpiperazin-l-yl)ethoxy, 3-(4-methylpipera2in-l-^)propoxy 
or 4-(4-methylpiperazin-l-yl)butoxy; 

30 (d) R^ is methoxy and RMs2-dimethyIaininoethoxy,2-diethylaniinoethoxy, 

3- dimethylaniinopropaxy, 3-diethylaminopxopoxy, 3-QI-ethyl-N-methylamino)propoxy, 
3-QI-«thyl-N-isopropyIamino)propoxy, 3-C^i-isQp^opyl^^^ 

2-piperidinoethoxy, 3-piperidinopropoxy, 4-pipeiidinobutoxy, 2-morpholinoethoxy, 
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3- moipholinopn)poxy, 4-morpholinobutoxy, 2-pipejrazi2i-l-yletfaoxy, 3-pipeiazm-l-ylpropQxy, 

4- piperazm-l-ylbutoxy, 2>(4*metfaylpiperazin-l-yl)ethoxy, 3-(4-methylpiperazin-l-yl)propoxy 
or 4-(4^ethylpipcra2in-l-yl)butoxy; 

(e) is melhoxy and is 2-pipendinoethoxy, 3-piperidinopiopoxy, 4-pipeddtnobutoxy, 
5 2-iDOipholinoe&oxy, 3-moipbolinopropoxy, 4-moiphoIinobutoxy, 2-piperazin-l-)iethoxy, 

3-pip«raziii-l-^pn)poxy, 4-piperazin-l-yIbutoxy, 2-(4-methylpiperazin-l-yl)ethoxy, 
3-(4-metfayIpiperaziB-l-yl)piopoxy or 4-(4-metbylpiperazin-l-yl)butoxy; 

(f) R^ is medioxy and R^ is 2-piperidinoethoxy, 3-pipeddinopcopoxy, 4-pipeiidinobutoxy, 

2- morpholinoetfaoxy, S-morpholinopropoxy. 4-moipholinobutoxy, 2-piperazin-l-yiethoxy, 
10 3-piperazin-l-ylpiDpoxy, 4-pipeiazin-l-yIbutoxy, 2>(4-methylpipeFazin-'l'yl)ethoxy, 

3- (4-inethylpiperazin-l-yI)propoxy or 4-(4-metfaylpip»azin-l-yl}butoxy; 

(g) R^ischlQioorfaromo;and 

(h) R^ is chloio. 

A particular compound of the invention is a quinazoline derivative <^ the Foxmula I 
15 wherein: 

is hydrogen or methoxy and is 2-hydroxyethoxy, 3-hydioxypropoxy, 
2-methoxyethoxy, 2-cthoxyethoxy, 3-methoxyprcq)oxy, 3-ethoxypropoxy, 

2- methylaniinoethoxy, 2-ettiyIaminoethoxy, 3-metfaylaniinopropoxy, 3-etfaylamiaopropoxy, 
2>diinethylan]inoetfaoxy, 2-diethylaminoetfaoxy, 3-di2netbyla]iunopropoxy, 

20 3-diethyIanxinopiopoxy, 3-CN-ethyl-N-methylamino)propoxy, 

3- Qi-^thyl-N-isopropylamino)propoxy,3-^-isopropyl-N-methy^ 

2- pipendinoethoxy, 3-piperidinopropoxy, 4-piperidinobutoxy, 2-moipholinoethoxy, 

3- morpholinopropoxy, 4-nioipho1inobutoxy, 2-piperazin-l-ylethoxy, S-piperazin-l-ylpropoxy, 

4- pipera2in-l-ylbutoxy, 2-(4-methylpiperazin-I-yl)etiioxy, 3-(4-mcthylpiperaan-l-yl)pK)poxy 
25 or4-(4-metfaylpiperazin-l-yl)butoxy; and 

R^ is chioio or biomo; 
or a phamiaceuticaily-acceptable acid-addition salt thereof. 

A further particular compound of the invention is a quinazoline d^vative of the 
Pozniula I wherein: 

30 R-^ is hydrogen or methoxy and R^ is 2-piperidinoethoxy, 3-pipeiidinopropoxy, 

4-piperidinobutoxy, 2-mo[pholinoethoxy» 3-morphoIinopropoxy, 4-moipholinobutoxy, 
2-piperazin-l-ylethoxy. S-piperazin-l-ylpropoxy, 4-pipcrazin-l-yIbutQxy, 
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2-(4-methylpipeiazin-l-yl)ethoxy, H4-methylpipera2m-l-yl)propoxy or . 
4-(4-methylpipeiazm-l-yl)butoxy; and 

R' is chloio or biomo; 
or a phanx^ceuticaUy-acceptable add-additioii salt thoeof . 
5 A particular compound of the invoition is a quinazoline derivative of tbe fbnnnla I 

wherein : 

is methoxy and is 2-hydroxyethoxy, 3-hydroxyprppoxy, 2*nielhQxyedioxy» 

2- ethoxyeaoxy, S-methoxypiopoxy, 3-ethoxypropoxy, 2-inediylaminoethoxy, 
2^thylaminoethoxy, 3-inethylaminopropoxyt 3-ethylaiiiinopropoxy, 2-<limeth^aniinoethoxy, 

10 2-dieth^andnoethoxy, 3-dimethylaininopropoxy, 3-diethylaminopropox^^ 

3- QJ-ethyl-N-metfaylamiQo)propoxy, 3-G!T-ethyl-N-isopropylan]ino)pxiipoxy, 

3- Qi-isopropyl-N-methylainino)piopoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 

4- piperidinobutoxy, 2-morpholinoethoxy, 3-nioipholinopropoxy, 4-morpholinobutoxy, 
2-piperazin-l-yIethoxy» B-piperazin-l-ylpropoxy, 4-pipera2dn-l-ylbutoxy, 

15 2-(4-methyIpiperazin-l-yl)ethoxy, 3-(4-metfaylpip»azin-l-yl)propoxy or 
4-(4-n]ethyIpiperazin-l-yl)butoxy; and 

R^ is chloro or bromo; 
or a phannaceutically-acceptable acid-addition salt thereof. 

A further particular compound of the invention is a quinazoline derivative of tiie 
20 Formula I wh^n: 

R^ is methoxy and R^ is 2-piperidinoethoxy, 3-piperidinopiopoxy, 4*piperidinobutoxy, 

2- morpholinoethoxy, 3<-morpholinopropoxy, 4-moipholinobutoxy, 2-piperazin-l-ylethoxy, 

3- piperazin-l-ylpropoxy, 4-piperazin-l-ylbutaxy, 2-(4-methyIpiperazin-l-yl)ethoxy, 

3- (4-methylpiperazin-l-yI)propoxy or 4-(4-methyIpipera23n-l-yI)butoxy; and 
25 R^ is chloro; 

or a pharmaceuticaUy-acceptabie acid-addition salt thereof. 

A particular compound of the invention is, for example, a quinazoline derivative of the 
Formula I selected fiom 

4- (2-chloro-5-methoxyanilino)-6-methoxy-7-[3-(4-methylpiperazin-l-)4)pn>po^^^ 
30 4-(2-chlo]t)-S-metfaoxyaniHno)-6-methoxy-7-(2-piperidinoethoxy)quinazolme and 

4-(2-chloro-S-methoxyamUno>6-inethoxy-7-(2-morpholinoethoxy)quinazo]in6 and 
4-(2-bromo-S-methoxyariilino)-6-methoxy-7-[3-(4-methylpiperazin-l-yl^ 
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or a phannaceudcally-acceptable acid-addidon salt dieieof. 

A quinazoline derivative of the Fonnula I, or a phannaceuticaUy-acceptable salt 

thereof, may be prepared by any process known to be applicable to the preparation of 

chemicany-related compounds. Such processes, when used to prepare a quinazoline 
5 d^vative of the Fonnula I aie provided as a furth^ feature of the invention and are illustrated 

by the following representative process variants in which, unless otho^^ stated, R\ and 
have any of the meanings defined hereinbefore. Necessary starting materials may be 

obtained by standard procedures of organic chemistry. The preparation of such starting 

materials is described in conjunction with the following representative process variants and 
10 within the accompanying Examples. Alternatively necessary starting materials are obtainable 

by analogous procedures to diose illustrated which are within the ordinary skill of an organic 

chemist. 

(a) The reaction, conveniently in the presence of a suitable add or base, of a quinazoline 
of the Formula n 

L 



15 




n 

wherein L is a displaceable group and R' and R^ have any of the meanings defined 
hereinbefore except that any functional group is protected if necessary, with an aniline of the 
Formula m 

XX 

20 wherein R^ has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary, whereafter any protecting group that is present is removed by 
conventional means. 

A suitable displaceable group L is, for example, a halogeno, alkoxy, aiyloxy or 
sulphonyloxy group, for example a chloro, bromo, methoxy, phenoxy, pentafluorophenoxy, 
25 meflianesulphonjioxy or toluene-4-sulphonyloxy group. 

A suitable base is, for example, an organic amine base such as, for example, pyridine, 
2,6-Iutidine, coUidine, 4-dimethyIaminopyridine, triethylamine, morpholine, 
N-methylmoiphoIine or diazabicyc]o[S.4.0]undec-7-ene, or, for example, an alkali or alkaline 
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earth metal caibonate or hydroxide, for example sodiam carbonate, potassium caxbonate, 
caldmn carbonate, sodium hydroxide or potassium hydroxide, or, for example, an aOcali metal 
hydride, for exanople sodium hydride. 

The reaction is conveniently canied out in the presence of a suitable inert solvit or. 
5 diluent, for example an alcohol or ester such as methanol, ethanol, isopropanol or ethyl 
acetate, a halogenated solvent such as methylene chloride, chloroform or caibon tetrachloride, 
an ether such as tetrahydrofiiran or 1,4-dioxan, an aromatic solvent such as toluene, or a 
dipolar aprotic solvent such as N^N-dimethylfonnamide, N^-dimethylacetamide, 
N-methylpyirolidin-2-one or dimethylsulphoxide. The reaction is convieniently canied out at 
10 a temperature in the range, for example, 10 to 2S0°C, pzeferably in the range 40 to 80X. 

Typically, the guinazoline of the Fonnula n may be reacted with an aniline of the 
Fomoinla HI in the presence of a protic solvent such as isopropanol, conv^ently in the 
presence of a suitable acid, for example hydrogen chloride gas in dieth^ ether, or hydrochloric 
acid, and at a temperature in the range, for example, 0 to 150°C. preferably at or near the 

15 leflux tempmture of the reaction solvent 

The quinazoline derivative of the Fonnula I may be obtained from this process in the 
form of the free base or alternatively it may be obtained in the form of a salt with the acid of 
the fonnula H-L wherein L has the meaning defined hereinbefore. When it is desired to 
obtain the free base from the salt, the salt may be treated with a suitable base, for example, an 

20 organic amine base such as, for example, pyridine, 2,6-lutidine, collidine, 
4-dimethylaminqpyridine, triethylamine, morpholinc, N-mediylmorphoIine or 
diazabicycIo[S.4.0]und6C-7-ene, or, for example, an alkali or alkaline earth metal carbonate or 
hydroxide, for example sodium carbonate, potassium carbonate, calcium carbonate, sodium 
hydroxide or potassium hydroxide. 

25 Protecting groups may in general be chosen from any of the groups described in the 

literature or known to the skilled chemist as appropriate for the protection of die groiq) in 
question and may be introduced by conventional methods. Protecting groups may be removed 
by any convenirat method as described in the literature or known to the skilled chemist as 
appropriate for the removal of the im>tecting group in question, such methods being chosen so 

30 as to effect removal of the protecting group with minimum disturbance of groups elsewhm in 
the molecule. 

Specific examples of protecting groups are given below for the sake of convenience, in 
which "lower'*, as in, for example, lower alkyl, signifies that the group to which it is ^plied 
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piefimbly has 1-4 caibon atoms, ft will be understood that these examples aie not exhaustive. 
Where specific examples of methods for the removal of protecting groups are given below 
these are similady not exhaustive. The use of protecting groups and mettiods of deprotection 
not specifically mentioned arc, of course, within the scope of the invration. 
5 A caiboxy protecting group may be the residue of an ester-fonning aliphatic or 

aiylaliphatic alcohol or of an ester-forming silanol (die said alcohol or silanol preferably 
containing 1-20 caibon atoms). Examples of caiboxy protecting groups include strai^t or 
branched chain (l-12C)a]kyl groups (for example isopropyl, and tot-butji); 
low^ alkoxy- lower aDcyl groups (for example n^thoxymethyl, etfaoxymethyl and 
10 isobutoxymethyl); lower acyloxy-lower alkyl groups, (for example acetoxymeth^, 
propionyloxymethyU butyryloxymeth^ and pivaloyloxymethyl); lower 
alkoxycaibonyloxy-lower alkyl groups (for example 1-methoxycaibonyloxyethyl and 

1- ethoxycaibonyloxyetfayI); aiyl-lower alkyl groups (for example ben^, 4-methoxybenzyl, 

2- nitrobenz;^, 4-nitrobenzyl, benzhydryl and phthalidyl); triQower alkyl)silyl groups (for 
IS example tiimethylsilyl and tert-bntyldimethylsilvlV. tri(Iower alkyl)siI^-Iow^ alkyl groups 

(for example trimethylsilylethyl); and (2-6C)alkenyl groups (for example allyl). Methods 
particularly appropriate for the removal of carboxyl protecting groups include for example 
add-, base-, metal- or enzymically-catalysed cleavage. 

Examples of hydroxy protecting groups include lower alkyl groups (for example 

20 tert-butyl), lower alkenyl groups (for example allyl); low^ alkanoyl groups (for example 
acetyl); lower alkoxycarbonyl groups (for example tert-butoxvcarbonyl): 
lower alkenyloxycazfaonyl groups (for example alljloxycarbonyl); aiyl-lower alkoxycarbonyl 
groups (for example benzyloxycarbonyl, 4-inethoxyb^izyloxycaibonyl, 
2-nitrobenzyloxycaibonyl and 4-nitrobenzyloxycaxbonyl); tri(Iower alkyl)sUyl (for example 

25 trimediylsilyl and tert-butyldimethylsilyl) and aiyMower alkyl (for exan^le benzyl) groups. 
Examples of amino protecting groups include formyl, aiyl-Iower alkyl groups (for 
example benzyl and substimted benzyl, 4-med)oxybenzyl, 2-nitrobenzyl and 
2,4-<]imethoxybenzyl, and triphenylmethyl); di*4-an]sylmetbyl and furylmediyl groups; lower 
alkoxycarbonyl (for example tert-butoxycaibonyl): lower alkenyloxycaifoon^ (for example 

30 allyloxycarbonyl); aryl-Iowor alkoxycarbonyl groups (for example benzyloxycaibonyl, 
4-methoxybenzyloxycarbonyl, 2-iutrobenzyloxycaibonyl and 4-nitrobenzylox}caibonyl); 
trialkylsilyl (for exan^le trimethylsilyl and tCTt-butvldimethylsilyl); alkylidene (for example 
methylidene) and benzylidene and substituted benzylidene groups. 
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Methcxls appropriate for removal of hydroxy and amino protectiDg groups include, for 
example, acid-, base-, metal- or enzymically-cataiysed hydrolysis for groups such as 
2-nitrobenzyloxycarbonyI, hydrogenation for groups such as benzyl and photolytically for 
groups such as Z-nitiobenzyloxycazbon^. 



published by John Wiley & Sons 1992, for general guidance on reaction conditions and 
reagents and to Protective Groups in Organic Synthesis, 2^ Edition, by T. Green et al.^ also 
published by John Wiley & Son, for g^eral guidance on protecting groups. 

Quinazoline starting materials of the Formula n may be obtained by conventional 
10 procedures. For example, a 3,4-<iihydroquinazolin-4-one of Formula IV 



wherein and have any of the meanings defined hminbefore except that any functional 



chloride, phosphoryl chloride or a mixture of carbon tetrachloride and tziphenylphosphine 
15 whereafter any protecting group that is present is removed by conventional means. 
The 4-chloroquina2x>line so obtained may be converted, if required, into a 

4-pentafluorophenoxyquinazoline by reaction with pentafluorophenol in the presence of a 

suitable base such as potassium carbonate and in the presence of a suitable solvent such as 

N,N-dimethylfonnamide. 
20 (b) For the production of those compounds of the Formula I wherdn R^ is (l-4C)alkoxy or 

a substituted (2-4C)alkoxy group, the coupling, conveniently in the presence of a suitable 

dehydrating agent, of an appropriate alcohol, wherein any functional group is protected if 

necessary, with a quinazoline of the Formula V 



5 



The reader is referred to Advanced Organic Chemistry, 4th Edition, by J. March, 




gfDup is protected if necessary, may be reacted with a halogenating agient such as thionyl 




V 
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wherdn and have any of the meanings defined h^nbefoie except that any functional 
group is protected if necessary, wfaeieafter any protecting group that is present is removed by 
conyraitional means. 

A suitable dehydrating agent is, for example^ a caibodiimide reagent such as 

5 dicyclohexylcaxbodiimide or l-(3^dimed)ylaminopropy]>3-ethylcaibodiimide or a mixture of 
an azo compound such as diethyl or di-tert-butyl azodicaiboxylate and a phosphine such as 
triphenylphosphine. The reaction is conveniently carded out in the presence of a suitable inert 
solvent or diluent, for exa]iq>le a halogenated solvent such as mediylene chlodde, chlorofonn 
or caibon tetrachloride and at a temperature in the range, for example, 10 to 1S0**C, prefiraably 

10 at or near ambient temperature. 

The quinazoline of the Formula V may be obtained by conventional procedures. For 
example, a qiunazoline of the Formula VI 



L 




whetein L is a displaceable group as defined hereinbefore and R has any of the meanings 
15 defined hereinbefore except that any functional group is protected if necessary, may be reacted 
with an aniline of the Formula m as defined hereinbdbre except that any functional group is 
protected if necessary, whereafter any protecting group that is present is removed by 
conventional means. 

(c) F6r the production of those compounds of the Formula I whecein is (l-4C)alkoxy or 
20 a substituted (2-4C)alkoxy group, the coupling, conveniently in the presence of a suitable 
dehydrating ag^t as defined herdnbefore, of an appropriate alcohol, wherein any fimctional 
group is protected if necessary, with a quinazoline of the Formula VU 
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whereiii and have any of the meanmgs defined heiembefore except that any functional 
group is protected if necessaxy, whereafter any protecting group diat is present is removed by 
conventional means. 

TTie reaction is conveniently canied out in the presence of a suitable inert solvent or 
- 5 diluent, for example a halograated solvent such as methylene chloride, chloroform or carbon 
tetrachloride and at a temperature in die range, for exanqyle, 10 to ISO^C, preferably at or near 
ambient temperature. 

The quinazoline of the Formula Vn niay be obtained by conventional procedmes 
analogous to those described hminbefore for the preparation of the quinazoliae of the 
10 FonnulaV. 

When a phannaceutically-acceptable salt of a quinazoline derivative of the Formula I 
is required, for example an acid-addition salt, it may be obtained by, for example, reaction of 
said quinazoline derivative with a suitable add using a convmtional procedure. 
Biological Assays 

15 The following assays can be used to measure the effects of the conopounds of die 

present invention as c-Src tyrosine kinase inhibitors, as inhibitors in vitro of the proliferation 
of c-Src transfected fibroblast cells, as mhibitors in vitro of the migration of AS49 human lung 
tumour cells and as inhibitors in vivo of the growth in nude mice of xenografis of AS49 tissue, 
(a) In Vitro Enzyme Assav 

20 The ability of test compounds to inhibit the phosphorylation of a tyrosine containing 

polypeptide substrate by the enzyme c-Src kinase was assessed using a conventional Elisa 
assay. 

A substrate solution (100|il of a 20pg/ml solution of the polyamino add 
Poly(Glu, Tyr) 4: 1 (Sigma Catalogue No. P0275) in phoq>hate buffeted saline (PBS) 

25 containing 0.2mg/ml of sodium azide] was added to each well of a number of Nunc 96-weU 
immunoplates (Catalogue No. 439454) and the plates were sealed and stored at 4''C for 
16 hours. The excess of substrate solution was discarded, and aliquots of Bovine Serum 
Albumin (BSA; lSO|il of a 5% solution in PBS) were transferred into each substrate-coated 
assay well and incubated for 1 hour at ambient temperature to block non specific binding. The 

30 assay plate wells were washed in turn with PBS containing 0.05% v/v Tween 20 (PBST) and 
with Hepes pH7.4 buffer (5QinM, SOO^well) before being blotted dry. 
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Each test compound was dissolved in dimediyl sulphoxide and dilated with distilled 
water to give a series of dilutions (irom lOOjiM to 0.001{jM). Portions (2S)il) of each dilution 
of test compound v/etc transferred to wells in the washed assay plates. *Total'' control wells 
contained diluted DMSO instead of compound Aliguots (25]d) of an aqueous magnesium 
5 chloride solution (8QmM) contauiing adenosine-5*-triphosphate (ATP; AOpiM) was added to 
all test wells except the "blank" control wells which contained magnesium chloride wittiout 
ATP. 

Active human c-Src kinase (recomhinant ^izyme expressed in Sf9 insect cells; 
obtained £rom Upstate Biotechnology Inc. product 14- 1 17) was diluted immediately prior to 

10 use by a factcH* of 1: 10,000 with an enzyme diluent which comprised lOOmM Hepes pH7.4 
buffi^, 0.2mM sodium oithovanadate, 2mM dithiothidtol and 0.02% BSA. To start the 
reactions, aliquots (SOjil) of ficeshly diluted ctayim were added to each well and the plates 
w^ incubated at ambient temperature for 20 minutes. The supernatant liquid in each well 
was discarded and the weUs were washed twice with PBST. Mouse IgQ anti-phosphotyrosine 

15 antibody (Upstate Biotechnology Inc. product 05-321 ; lOOfil) was diluted by a factor of 
1:6000 with PBST containing 0J% w/v BSA and added to each well. The plates wm 
incubated for 1 hour at ambirat tBnq)erature. The supernatant liquid was discarded and each 
weU was washed with PBST (x4). Horse radish peroxidase (HRP>-linked sheep anti-mouse 
Ig antibocfy (Ammham Catalogue No. NXA 931; 100}il) was diluted by a factor of 1:500 with 

20 PBST containing o!5% w/v BSA and added to each well. The plates were incubated for 
1 hour at ambient tempiciature. The supernatant liquid was discarded and the wells were 
washed with PBST (x4). 

A PCSB capsule (Sigma Catalogue No. P4922) was dissolved in distilled water 
(lOOml) to provide phosphate-citrate pHS buffer (5QmM) containing 0.03% sodium perix)iate. 

25 An aliquot (50ml) of this buffer was mixed with a 50mg tablet of 

2»2'-azinobis(3-ethylbenzothiazolin6-6-sulphonic acid) (ABTS; Boehringer Catalogue 
No. 1 204 521). Aliquots (lOQ\d} of the resultant solution were added to each weU. The plates 
were incubated for 20 to 60 minutes at ambient temperature until die optical density value of 
the ""total" control wells, measured at 40Snm using a plate reading spectrophotometer, was 

30 approximately 1.0. "Blank" (no ATP) and "total" (no compound) control values were used to 
deteimine the dilution range of test compound which gave 50% inhibition of enzyme activity, 
(b) In ^atro c-^rc transf ected NIH 3T3 fc^src 3T3) Fibroblast Proliferation Assav 
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This assay detennined the ability of a test compound to inhibit the piolifetation of 
National Institute of Health (NIEQ mouse 3T3 fibroblast cells that had been stably-tiansfected 
with an a:tivating mutant (Y530F) of human c-Sic. 

Using a similar procedure to that described by Shalloway et aL, 1987, ^ 65-73. 
5 NIH 3T3 cells were tiansfected with an activating mutant (Y530F) of human c-Sic. The 
resultant c-Src 3T3 cells were typically seeded at 1.5 x 10* ceUs pa* well into 96-well tissue- 
culture-tieated clear assay plates (Costar) each containing an assay nzedium comprising 
Dulbecco's modified Eagle's medium (DMEM; Sigma) plus 0.5% foetal calf serum (FCS), 
2inM glutamine, 100 units/ml penicillin and O.lmg^ml streptomycin in 0.9% aqueous sodium 
10 chloride solution. Theplates were incubated overnight at 37X in a humidified 
(7.5% CO2 : 95% air) incubator. 

Test compounds were solubilised in DMSO to form a IQmM stock solution. Aliquots 
of the stock solution were diluted with the DMEM medium described above and added to 
appropriate wells. Serialdilutions were made to give a range of test concentrations. Control 
15 wellsto which test compoimd was not added were included on each plate. The plates were 
incubated ovttnigjit at 37**C in a humidified (7.5% CO2 : 95% air) incubator. 

BrdU labelling reagent (Boehringer Mannheim Catalogue No. 647 229) was diluted by 
a factor of 1 :100 in DMEM medium containing 0.5% FCS and aliquots (20fll) were added to 
each well to give a final concentration of 10)jM). The plates were incubated at 3TC for 
20 2 hours. The medium was decanted. A denaturating solution (HxDenat solution, Boehringer 
Mannheim Catalogue No. 647 229; SOjil) was added to each well and the plates were placed 
on a plate shaker at ambient temperature for 45 minutes. The supernatant was decanted and 
the wells were washed with PBS (200fJl per well). Anti-BrdU-Peioxidase solution 
(Boehringer Mannheim Catalogue No. 647 229) was diluted by a factor of 1:100 in PBS 
25 containing 1% BSA and 0.025% dried skimmed milk (Marvel (registered trade mark), Ptemi^ 
Beverages, Stafford, GB) and an aliquot (lOOpl) of the resultant solution was added to each 
well. The plates were placed on a plate shaker at ambirat temperature for 90 minutes. The 
weUs were washed with PBS (x5) to ensure removal of non bound antibocfy conjugate. The 
plates were blotted dry and tetramethylbenzidine substrate solution (Boehringer Mannheim 
30 Catalogue No, 647 229; lOOjil) was added to each well. The plates were gently agitated on a 
plate shaker while the colour developed during a 10 to 20 minute period. The absorbance of 
die wells was measured at 690nm. The extent of inhibition of cellular proliferation at a range 
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of concentrations of each test compound was dctennined and an anti-proliferati ve IC50 value 
was derived. 

(c) In Vitro MicrodiODlet Migration Assay 

This assay determines the ability of a test compound to inhibit the migration of 
5 adhgent m a mmali an cell lines, for example die human tumour cell line A549. 

RPM medium(Sigma) containing 10% KS, 1% L^utamdne and 0.3% agarose 
(Difco Catalogue No. 0142-01) was wanned to 37**C in a water bath. A stock 2% aqueous 
agar sohition was aotoclaved and stored at 42^C. An aliquot (1.5 ml) of the agar solution was 
added to RPMI medium (10 ml) immediately prior to its use. A549 ceUs (Accession No. 
10 ATCC CCL185) wrae suspended at a concentration of 2 x 10^ cells^ in the medium and 
maintained at a temperatuie of 3TC. 

A droplet (2nl) of the ccU/agarose mixture was transferred by pipette into the centre of 
each well of a number of 96- well, flat bottomed non-tissue-culture-trcated microtite plate 
(Bibby Sterilin Catalogue No. 642000). The plates were placed briefly on ice to speed the 
15 gelling of the agarose-containu^g droplets. Aliquots(90)jl) of medium which had been cooled 
to 4*'C were transferred into each well, taking care not to distmb the microdroplets. Test 
compounds were diluted bom a IQmM stock solution in DMSO using RPMI medium as 
described above. Aliquots (lOjil) of tfie diluted test compounds were transferred to the wells, 
again taking care not to disturb the microdroplets. The plates were incubated at 37°Cin a 
20 humidified (7.5% COa: 95% air) mcubator for about 48 hours. 

Migration was assessed visually and the distance of migration was measured back to 
the edge of die agar droplet A migratoiy inhibitory IQo was derived by plotting the mean 
migration measurement against test compound concentration, 
(d) In Vivo A549 Xenograft (jiowth Assay 
25 This test measures the ability of compounds to inhibit die growth of the A549 human 

carcinoma grown as a tumour in atiiymic nude mice (Aldttley Paric nu/nu strain). A total of 
about 5 X 10® A549 cells in matrigel (Beckton Dickinson Catalogue No. 40234) ware injected 
subcutaneously into the left flank of each test mouse and the resultant tumours were allowed 
to grow for about 14 days. Tumour size was measured twice weekly using callipers and a 
30 flieoretical volume was calculated. Animals were selected to provide control and treatmrat 
groups of approximately equal average tumour volume. Test compounds were pi^ared as a 
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ball-milled suspension in 1% polysoibate vehicle and dosed orally once daily for a peiiod of 
about 28 days. The effect on tumour growth was assessed. 

Aldiough the phannacological properties of the compoimds of the Formula I vary with 
structural change as expected, in general activity possessed by compounds of the Formula I, 
5 may be demonstrated at the following concentrations or doses in one or more of the above 
tests (a), (b), (c) and (d):- 

Test (a):- IC50 in the ran^. for example, 0.001 - 10 lOA; 
Test (b):- IC50 in the range, for example, 0.01 - 20 /iM; 
Test (c):- activity in the range, for example, 0.01-25 ^M; 
10 Test (d):- activity in the range, for example, 1-200 mg/kg/day. 

No physiologicaUy-unacceptable toxicity was observed in Test (d) at the effective dose 
for compounds tested of the present invention. Accordingly no untoward toxicological effects 
are expected when a compound of Formula I, or a phaimaceutically-acceptable salt thereof, as 
defined hereinbefore is administered at the dosagp ranges defined hereinafter. 
15 According to a further aspect of the invention there is provided a pharmaceutical 

composition which comprises a quinazoline derivative of the Formula I, or a 
phatmaceutically-acceptable salt thweof. as defined hereinbefore in association with a 
pharmaceutically-acceptable diluent or carder. 

The compositions of the invention may be in a fonn suitable for oral use (for example 
20 as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible 
powdos or granules, syrups or elixirs), for topical use (for example as creams, ointments, 
gels, or aqueous or oily solutions or suspensions), for administration by inhalation (for 
example as a finely divided powder or a liquid aerosol), for admmistration by insufflation (for 
example as a finely divided powder) or for parenteral administration (for example as a sterile 
25 aqueous or oily solution for intravenous, subcutaneous, intramuscular or intramuscular dosing 
• or as a suppository for rectal dosing). 

The compositions of the invention may be obtained by conventional procedures using 
conventional pharmaceutical exdpients, well known in the art. Thus, compositions intended 
for oral use may contain, for example, one or more colouring, sweetening, flavouring and/or 
30 preservative agents. 

The amount of active ingredient that is combined with one or more exdpients to 
produce a single dosage form will necessarily vary dqjending upon the host treated and the 
particular route of administration. For example, a formulation intaided for oral 
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adndnistratioii to humans will generally contain, for example, from 0.5 mg to 05 g of active 
agent (more suitably from 0.5 to 100 mg, for exanq)le from 1 to 30 mg) compounded withim 
appropriate and convenient amount of excipients which may vary from about 5 to about 98 
p^cent by weight of the total composition. 
5 The size of the dose for therapeutic or prophylactic purposes of a compound of the 

Formula I will naturaDy vary according to the nature and seven^ of the conditions, the age 
and sex of the animal or patient and the route of administration, according to well known 
principles of medicine. 

Jn using a compound of the Formula I for ther^utic or prophylactic purposes it will 

10 generally be administered so that a daily dose in the range, for example, 0.1 mg/kg to 

75 mg/kg body weight is received, given if requited in divided doses. In general lower doses 
will be administered when a parenteral route is employed. Thus, for example, for intravenous 
administration, a dose in the rangp, for aample, 0.1 mg/kg to 30 mg/kg body weight will 
generaUy be used. Similarly, for administration by inhalation, a dose in the range, for 

15 example, 0.05 mg/kg to 25 mg/kg body weight will be used. Oral administration is however 
preferred, particularly in tablet form. Typically, unit dosage forms will contain about 0.5 mg 
to 0.5 g of a compound of this invention. 

According to a further aspect of the invention there is provided a quinazoline 
derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as defined 

20 hereinbefore for use in a method of treatment of the human or animal body by Aerapy. 

As stated above, it is known that the predominant role of c-^Src non-receptor tyrosine 
kinase is to regulate cell motility which is necessarily required for a localised tumour to 
progress through the stages of dissemination into the blood stream, invasion of other tissues 
and initiation of metastatic tumour growth. We have found that the quinazoUne derivatives of 

25 the preset invention possess potent anti-tumour activity which it is believed is obtained by 
way of inhibition of one or more of the non-receptor tyrosine-spedfic protein kinases such as 
c-Src kinase that are involved in the signal transduction steps which lead to the invasiveness 
and migratory ability of metastasising tumour cells. 

Accordingly die quinazoline derivatives of the present invention arc of value as anti- 

30 tumour agents, in particular as selective inhibitors of the motility, dissemination and 
invasiveness of mammalian cancer cells leading to inhibition of metastatic tumour growth. 
Farticulariy, die quinazoline derivatives of the present invention are of value as anti-invasive 
agents in the containment and/or treatment of solid tumour disease. Particularly, the 
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compounds of the present invention are expected to be useful in the prevention or tteatment of 
those tumours which are sensitive to inhibition of ant or more of the multiple non-rec^tor 
tyrosine kinases such as c-Sic kinase that ate involved in the signal transduction steps which 
lead to the invasiveness and migratory ability of metastasising tumour cells. Farther, the 
5 compounds of the present invention are expected to be useful in die prevration or treatment of 
those tumours which are mediated alone or in pazt by inhibition of the enzyme c-Src, Le. the 
compounds may be used to produce a cSic esDzynoG inUbitoiy efTect in a warm-blooded 
animal in need of such treatment. Specifically, the conqK>unds of the present invention are 
expected to be useful in the prevention or treatment of solid tumour disease. 
10 Thus according to this aspect of the invention thoe is provided the use of a 

quinazoline derivative of the Formiila I, or a pharmaceutically-acceptable salt thereof* as 
defined hereinbefore in the manufacture of a medicament for use as an anti-invasive agent in 
the containment and/or treatment of solid tumour disease. 

According to a further feature of diis aspect of the invention there is provided a 
15 method for producing an anti-invasive effect by the containment and/or treatment of solid 
tumour disease in a wann-blooded animal, such as man, in need of such treatment which 
comprises administering to said animal an effective amount of a quinazoline derivative of the 
Formula I, or a pharmaceutically-acceptable salt thereof, as defined hereinbefore. 
According to a further aspect of the invention there is provided the use of a 
20 quinazoline derivative of the Fbrmula I, or a pharmaceutically-acceptable salt thereof, as 
defined hereinbefore in the manufacture of a medicament for use in the prevention or 
treatment of solid tumour disease in a warm-blooded animal sudi as man. 

According to a further feature of this aspect of the invention there is provided a 
method for the prevention or treatment of solid tumour disease in a warm-blooded animal, 
25 such as man, in need of such treatment which comprises administ^ing to said aninial an 
effective amount of a quinazoline derivative of the Formula I, or a 
pharmaceutically-acceptable salt tiiereof , as defined hereinbefore. 

According to a further aspect of the invention there is provided the use of a 
quinazoline derivative of die Formula I, or a pharmaceutically-acceptable salt thereof, as 
30 defined hminbefore in the manufacture of a medicam^t for use in the prevention or 

treatment of those tumours which are sensitive to inhibition of non-receptor tyrosine kinases 
such as c-Src kinase that are involved in the signal transduction steps which lead to the 
invasiveness and migratory ability of metastasising tumour cells. 



wo 02/092579 PCT/GB02/02128 

•22- 

According to a further feature of this aspect of the invention theie is provided a 
method for the prevention or treatment of those tumours which are sensitive to inhibition of 
non-receptor tyrosine kinases such as c-Src kinase that are involved in the signal transduction 
steps which lead to the invasiveness and migratory ability of metastasising tumour cells which 
5 comprises administering to said animal an effective amount of a quinazoline derivative of the 
Formula I» or a phaxmaceutically-acceptable salt thoeof, as defined heieinbefoie. 

According to a furth^ aspect of the invention there is provided the use of a 
quinazoline derivative of the Fotmula I, or a phaimaceutically-acceptable salt th^ieof, as 
defined hereinbefore in the manufacture of a medicament for use in providing a c-Src kinase 
10 inhibitory effect 

According to a further feature of tiiis aspect of the invention there is provided a 
method for providing a c-Src kinase inhibitory effect which comprises adnrinistering to said 
animal an effective amount of a quinazoline derivative of die Formula I, or a 
phaimaceutically-acceptable salt thereof, as defined hereinbeforB. 
15 The anti-invasive treatment defined hereinbefore may be applied as a sole tiierapy or 

may involve, in addition to the quinazoline derivative of the invention, conventional surgery 
or radiotherapy or chemoth^apy. Such chemotherapy may include one or more of the 
following categories of anti-tumour agents :- 

(i) other anti-invasion agents (for example metalloproteinase inhibitors like maximastat 
20 and inhibitors of urokinase plasminogen activator receptor function); 

(ii) antiproliferative/antineoplastic drugs and combinations thereof, as used in medical 
oncology, such as all^lating agents (for example cis-platin, caiboplatin, cyclophosphamide, 
nitrogen mustard, melphalan, chlorambucil, busulphan and nitrosoureas); antimetabolites (for 
example antifolates such as fiuoropyrimidines like 5-fluorouracil and tegafur, raltitrexed, 

25 methotrexate, cytosine arabinoside and hydroxyurea, or, for example, one of the preferred 
antimetabolites disclosed in European Patent Application No. S62734 such as 
(2S>-2-{chfluoro-B-|H-{2.7-dimethyl-4-oxo-3,4-dihydroqu^ 

^-(prop-2-ynyl)amino]benzamido}-4-(tetrazol-5-yl)butyric add); antitumour antibiotics (for 
example anthracyclines like adriamycin, bleomycin, doxorubicin, daunomycin, qpirubicin, 
30 idarubicin, mitomycin-C, dactinomycin and mithramycin); antimitotic agents (for example 
vinca alkaloids like vincristine, vinblastine, vindesine and vinorelhine and taxoids like taxol 
and taxot^); and topoisomerase inhibitors (for sample epipodophyllotoxins like etoposide 
and teniposide, amsacrine, topotecan and camptothecin); 
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(iii) cytostatic agents such as antioestiogens (for example tamoxifm, toiemifene, 
raloxifene, droloxifene and iodoxyfene), antiandrogpns (for example bicalutamide, flutamide, 
nilutamide and cyproterone acetate), IHRH ant^onists or LHRH agonists (for example 
goserelin, leiqnorelin and buserelin), progestogens (for exanq)le megestiol acetate), aromatase 

5 inhibitors (for &cample as anastrozole, letrazole, vorazole and exemestane) and inhibitois of 
Sa-ieductase such as finasteride; 

(iv) inhibitors of growth factor function, for example such inhibitors inchide growth factor 
antibodies, growth factor receptor antibodies, tyrosine kinase inhibitors and senne/tfareonine 
kinase inhibitors, for example inhibitors of the epidennal growdi factor family (for exanq)Ie 

10 the EGFR tyrosine kinase inhibitois N-(3-chlQn>-4-fluorophmyl>7-methoxy- 
6-(3-moiphoIinopropoxy)quinazoIin-4-amme (ZD1839), N-<3-ethynylphenyl)- 
6,7-bis(2-methoxyethoxy)quinazo]in-4-amine (CP 358774) and 6-acr^amid6-N-(3-chloro- 
4-fluorophenyI)-7-(3-morpho]inopropoxy)quinazoIin-4-amine (CI 1033)), fcH* example 
inhibitois of the platelet-derived growth factor family and for example inhibitois of the 

IS hepatocyte growth factor family, and 

(v) antiangiogenic agents such as those which inhibit vascular endothelial growth factor 
such as the compounds disclosed in Intemational Patmt Apptications WO 97/22596, 

WO 97/30035, WO 97/32856 and WO 98/13354 and those that woric by otha: mechanisms 
(for example Imomide, inhibitors of integrin mfiS function and angiostatin). 
20 Such conjoint treatment may be achieved by way of the simultaneous, sequential or 

separate dosing of the individual components of the treatment. Such combination products 
employ the compounds of this invention within the dosage range described hereinbefore and 
the other pharmaceutically'-acdve agent within its approved dosage range. 

According to this aspect of the invention dieie is provided a pharmaceutical product 
25 comprising a quinazohne derivative of the formula I as defined hereinbefore and an additional 
anti-tumour agent as defined herembefore for the conjoint treatment of cancer. 

Although the compounds of the Fomiula I are primarily of value as ther^utic agents 
for use in wann*blooded animals (including man), they are also useful whenever it is required 
to inhibit the effects of c-Src. Thus, they are useful as pharmacological standards for use in 
30 the development of new biological tests and in the search for new pharmacological agents. 

The invention will now be illustrated m the following Examples in which, generally : 
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(i) opraatioDS were canied out at ambient temperatuie, ie. in the range 17 to TS^'C 
and under an atmosphere of an inert gas such as argon unless otherwise stated; 

(ii) ev£fK>rations were caiiied out by fotaiy evaporation in vacuo and work-up 
pnx:edures were canied out after removal of residual solids by filtration; 

5 (iii) column chromatogr^by (by the flash pn}ceduie) and medium pressure Uquid 

chromatography (MPLC) were performed on Meick Kicselgel silica (Art 9385) or Merck 
lichroprep RP-18 (Art 9303) reveised-phase silica obtained fiom £. Menrk, Darmstadt, 
Germany or hig^ pressure liquid chromatography (HPLC) was performed on C18 reverse 
phase silica, for example on a Dynamax C-18 60A preparative reversed-phase column; 
10 (iv) yields, where present, are not necessarily the maximum attainable; 

(v) in genocal, the end-products of the Formula I have satisfactory microanalyses and 
their structures were confirmed by nuclear magnetic res<Hiance (NMR) and/or mass spectral 
techniques; fiist-atom bombardment (FAB) mass spectral data were obtained using a Platform 
spectrometer and, where appropriate, either positive ion data or negative ion data were 

15 collected; NMR chemical shift values were measured on the delta scale [proton magnetic 
resonance spectra were determined using a Jeol JNM EX 400 spectrometer operating at a field 
strength of 400MHz, Varian Gemini 2000 spectrometer operating at a field strength of 
300MHz or a Bniker AM300 spectrometer operating at a field strength of 300MHz]; the 
following abbreviations have been used: s, singlet; d, doublet; t, triplet; q, quartet; m, 

20 multiplet; br, broad; 

(vi) intermediates were not generally fully characterised and purity was assessed by 
thin layer chromatographic, HPLC, infrarred QR) and/or NMR analysis; 

(vii) noelting points are uncorrected and were deteimuied using aMetder SP62 
automatic meltuig point apparatus or an oil-bath apparatus; melting points for the 

25 end-products of die Formula I were determined after crystallisation from a conventional 
organic solvent such as ethanol, methanol, acetone, ether or hexane, alone or in admixture; 

(viii) the foUowing abbreviations have been used:- 

DMF N,N-dimethylfonnamide 
DMSO dimediylsulphoxide 
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Example 1 4-(2Hiiloro-5^methoxyanlIiiM>)Mi-iiiethor^^ 
l*^propoxy]quinazoline dihydrochloride salt 

A mixture of 4-cUo]x>-7-[3-(4-methylpipfflazm-l-yl)propoxy]-6-met^ 
(0.1 g), 2-chloio-S-niethoxyaniliiie (0.072 g), a O.IM solution of hydrogen chloiide in 
5 isopiopanol (4 ml) and isopropanol (5 ml) was stined and heated to SO^'C for 2 hours. The 
mixture was cooled to ambient temperature and died)yl ether was added. Hie resultant solid 
was isolated, washed widi diethyl ether and dried under vacuum. Theie was thus obtained the 
tide compound (0.108 g); NMR Spectrum : (DMSCk]6 and CP3CC)2D) 2.3S (m, 2H), 23 (s» 
3H), 3.4-4.0 (m, lOH). 3.8 (s, 3H), 4.0 (s, 3H), 4.35 (m, 2H), 7.05 (m, IH), 7.15 (d. IH), 7.4 
10 (s, IIQ, 7.55 (d, IH), 8.2 (s, IH), 8.8 (s, IIQ; Mass Spectrum: M-fH^ 472 and 474. 

The 4<hlQro-7-[3-(4-mediylpiperazin-l-yl)propoxy]-6-rriethoxyquinazoline used as a 
starting material was prepared as follows 

A mixture of 3-brQmoprqpanol (20 ml), N-metfaylpiperazine (29 ml), potassium 
carbonate (83 g) and ethanol (200 ml)was stirred and heated to reflux for 20 hours. The 
15 mixture was cooled to ambient temperature and filtered. The filtrate was ev2f)orated and the 
residue was triturated under diethyl ethex. The resultant mixture was filtered and the filtrate 
was evaporated. The residue was purified by distillation at about 60-70^C under about 
0.2 mm Hg to give l-(3-hydroxypropyl>4-metfaylpiperazine (17 g); ^^MR Spectrum : (CDQa) 
1.72 (m, 2H), 2.3 (s, 310. 2.2-2.8 (m, 8H), 2.6 (t, 2H), 3.8 (t, 210, 5.3 (br s, IH). 
20 4-Toluenesulphpnyl chloride (3.2 g) was added to a stined rmxtuie of 

H3-hydroxypropyl)-4-methylpiperazine (2.4 g), triethylamine (4.6 ml) and methylene 
chloride (60 nd) and the resultant mixture was stined at ambient temperature for 2 hours. The 
solution was washed in turn with a saturated aqueous sodium bicarbonate sohition and with 
water and filtered through phase separating paper. Hie organic filtrate was evaporated to give 
25 3-(4-methylpiperazin-l-yl)propyl 4-toluenesulphonate as an oil which crystallised on standing 
(3.7 g); Mass Spectrum : M+H*^ 313. 

A mixture of 2-amino-4-benzyloxy-5-medioxyben2amide f J. Med. ChcnL, 1977, 20, 
146-149; 10 g), (3-dimethylamino-2-azaprop-2-en-l-ylidene)dimethylanamonium chloride 
(Gold*s reagent, 7.4 g) and dioxane (100 ml) was stirred and heated to reflux for 24 hours. 
30 Sodium acetate (3.02 g) and acetic acid (1.65 ml) wm added and the reaction mixture was 
heated for a furth^ 3 hours. The mixture was evaporated and water was added to die residue. 
The resultant solid was collected by filtration, washed widi water and dried. The material was 



\yO02/D92579 PCT/CB02/021M 

-26- 

reciystallised fiom acetic acid to give 7-beiizyIoxy'^methoxy-3,4-dihydroqiii]iazolin-4-oiie 
(8.7 g). 

After tq)etition of the reaction so described, a mixture of 7-benzyloxy-6-metfaoxy- 
3.4-dihydroquinazolin-4-one (20.3 g). tbion)1 chloride (440 ml) and DMF (1.75 ml) was 
5 heated to reflux for 4 hours. The thionyl chloride was evaporated under vacuum and the 
residue was azeotroped widi toluene three times to give 7-benz^oxy-4-chloro- 
6-methbxyquinazoline. 

A mixture of the 7-b»izyIoxy-4-chlon>-6-methoxyqu]nazdline so obtained, potassium 
carbonate (SO g) and 4-chloro-2-fluorophenol (8.8 ml) and DMF (SOO ml) was stined and 
10 heated to lOOX for S hours. Ilie nuxture was aUowed to cool to ambient temperature, poured 
into water (2 L) and stined at ambient temperature for a few minutes. The resultant solid was 
isolated and washed with water. Hie solid was dissolved in methylene chloride and the 
solution was filtered and treated with decolourising charcoaL The resultant solution was 
filtered and evs^x^ated to give a solid which was triturated under diethyl ether. There was 
IS thus obtained 7-brazyloxy-4-(4-chloro-2-flu(»ophenoxy)-6-methoxyquinazoline (23.2 g); 
NMRSnectmm : (DMSOdtf) 3.98 (s, 3H), 5.34 (s. 2H), 7.42 (m, 9H), 7.69 (m, IH), 8.55 (s, 

A mixture of the mat^al so obtained and trifhioroacetic acid (15 ml) was heated to 
reflux for 3 hours. The reaction mixture was allowed to cool, toluene was added and die 

20 mixture was evaporated. The residue was triturated under diethyl ether and then under 
acetone. The resultant precipitate was isolated and dried to give 4-(4-chloro- 
2-fluQroph^oxy>-7-hydroxy-6-methoxyquinazoline trifluoroacetate salt (21.8 g) which was 
used without further purification. 

A mixture of the trifluoroacetic acid salt of 4-(4<hIora-2-fIuorophenoxy)-7-hydroxy- 

25 6-methoxyquinazoline (3.2 g), 3-(4-methylpipera2in-l-yl)propyl 4-toluenesulphbnate (3.0 g), 
potassium carbonate (6. 1 g) and DMF (60 ml) was stirred at 90°C for S hours. The resultant 
mixture was cooled to ambient tenq)erature, poured into water (700 ml) and extracted with 
ethyl acetate (5 times). The combined extracts were washed in turn with water, a saturated 
aqueous sodium bicarbonate solution, water and brine. The ethyl acetate solution was dried 

30 over magnesium sulphate and evaporated. The residue was purified by column 

chromatography on silica using a 100: 8:1 mixture of methylene chloride, methanol and a 
concentrated aqueous ammonium hydroxide solution (0.880 g/ml) as eluent. Hie material so 
obtained was triturated under diethyl ether. There was thus obtained 4-(4-chIoro- 
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2-fluorophenoxy>^methoxy"7-[3-(4-meA^piperaan-l-y^^ (1.64 g); 

NMRSpectmm: (DMSOd^) 1.95 (m, 2H). 2.14 (s, 3H), 2.35 (m, 8H), 2.44 (t, 2H), 3.96 (s. 
3H), 4.22 (t, 2H), 738 (s, IH), 7.4 (m. IH). 7.54 (m, 2H). 7.68 (m, IH), 8.55 (s, IH). 

After n^eddon of the pievious reaction, a mixture of 4-(4-chlon)-2-flnoiophenoxy)- 
5 6>methoxy-7-[3-(4-inethy]piperazin-l*yl)piopoxy]quinazoliDe (2.6 g) and 2N aqueous 
hydrochloric add solution (45 ml) was stiiied and heated to 95''C for 2 hours. Hie mixtuie 
was cooled to ambient temperatuie and basified by the addition of solid sodium bicaibonate 
The mixture was evaporated and the residue was purified by colunm chromatography on silica 
using a 50: 8: 1 mixture of methylme chloride, medianol and a concentrated aqueous 
10 anunonium hydroxide solution (0.880 g/ml) as ehient There was Ihus obtained 6-methQxy- 
7-[3-(4-metfaylpiperazin-l-yl)propoxy]-3,4-dihydioquinazolin^^^ (1.8 g): Mass Spectrum : 
M+ir333. 

After repetition of Che previous reaction, a mixture of 6-mediQxy- 
7-[3-(4-methylpipBrazin-l-yl)propoxy]'3,4-dihydroquinazoUn-4^ (2.15 g), diionyl chloride 

15 (25 ml) and DMF (0.18 ml) was stined and heated to reflux for 2 hours. The thionyl chloride 
was evaporated under vacuum and the residue azeotroped twice with toluene. The residue 
was taken up in water, basified by the addition of a saturated aqueous sodium bicaiix}nate 
solution and extracted with methylene chloride (4 times). The combined extracts were 
washed in turn with water and brine and filtered through phase separating p£^. Hie filtrate 

20 was evaporated under vacuum and the residue was^ purified by column chromatography on 
silica using a 100: 8:1 mixture of meth^ene chloride, medianol and a concentrated aqueous 
ammonium hydroxide solution (0.880 g^ml) as eluent The solid so obtamed was triturated 
under acetone, filtered and dried to give 4-chloro-6-methoxy-7-[3-(4-methy1piperazin- 
l-yl)propoxy]quinazoline (1.2 g); Mass Spectrum: M+H* 351. 

25 

Example 2 

Using an analogous procedure to that described in Example 1, the appropriate 
4-chIoroquinazoline was reacted with the appropriate aniline to give the compounds described 
in Table I. Unless otherwise stated, each compound described in Table I was obtained as a 
30 dihydrochloride salt. 
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Table I 




Compound 
No. & Note 






m 


2-piperidinoethoxy 


2-<:hloio-S-inethoxy 


12] 


3-inoipholinopropoxy 


2-bromo-S-methoxy 


[3] 


3-morpholinopropoxy 


2-chlonv5-methoxy 


[4] 


B-piperazin- 1 -ylpiopoxy 


2-chloro-5-methoxy 


[5] 


3-piperazin- 1-ylpiopoxy 


2-broino-5-methoxy 



5 Notes 



[1] The product gave the following characterisiiig data: NMR Spectrum : (DMSOd^) 1.4 
(m, IH), 1.65-1.9 (m, 5H), 3,1 (m, 2H), 3.6 (m, 4H), 3.8 (s, 3H), 4.05 (s. 3H), 4.7 (m, 2H), 
7.05 (m, IH). 7.15 (d, IH). 7.5 (s, IH). 7.55 (d, IH), 8.3 (s, IH). 8.85 (s. IH); Mass Spectrum : 
10 M+Kr443and445. 

The 4-chIoro-6-methoxy-7-(2-piperidinoethoxy)qiiinazoline used as a starting material 
is described in International Patent Application WO 00/47212, example 180. 
[2] The product gave the following characterising data: NMR Spectrum : (DMSOd^ and 
CF3CO2D) 2.35 (m, 2H), 3.15 (m, 2H), 3.35 (m. 2H). 3.55 (m, 2H), 3.75 (m, 2H), 3.8 (s, 3H), 
15 4.0 (m, 5H), 4.35 (m, 2H), 7.0 (m, IH), 7.15 (d, IH), 7.4 (s, IH), 7.7 {d, IH), 8.2 (s, IH), 8.8 
(s, IH); Mass Spectrum : M+H^ 503 and 505. 

The 4-chloro-6-me±oxy-7-(3-maipholinopropoxy)quinazoline used as a starting 
material was prepared as follows :- 

A mixture of 7-ben2yloxy-6-methoxy-3,4-dihydroquinazolin-4-one (35 g), thionyl 
20 chloride (440 ml) and DMF (1,75 ml) was heated to reflux for 4 hours. The thionyl chloride 
was evaporated under vacuum and the residue was azeotroped with toluene three times. Hie 
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residue was dissolved in N-mediylpytrolidin-2-one (250 ml) to give a solution of 
7-benzyloxy-4^hloro-6-inetfioxyquiiiazoIine. 

Phenol (29.05 g) was dissolved in N-znetbylpyrrolidin-2-one (210 ml) and sodium 
hydride (60% dispersion in minoal oil; 11.025 g) was added in portions with cooling. The 
5 resultant nutme was stinied at ambient tonperatuie for 3 hours. The resultant viscous 
suspension was diluted widi £i-methylpyin)]idin-2-one (180 ml) and stirred overnight The 
above-mentioned solution of 7-benzyloxy-4^hloro-6-metboxyqiiinazoline was added and the 
resultant suspension was stirred and heated to 100*'C for 2.5 hours. Hie mixture was allowed 
to cool to aminent temperature and poured into water (1.5 L) with vigorous stirring. The 
10 predpitatewascoUectedbyfiltration, washed widi water and dried under vacuum. Hie 
material so obtained was dissolved in methylene chloride and the solution was washed with 
biine and filteied through phase separating p^per. Hie solution was evaporated under vacuum 
and the resultant residue was triturated undsr diethyl ether. Ibere was thus obtained 
7-benzyloxy-6-methoxy-4-phenoxyquinazoline (87.8 g); NMR Spectrum : (GDQs) 4.09 (s, 

15 3H), 5.34 (8, 2H). 7.42 (m,12H), 7.63 (S.1H). 

A mixtuie of a portion (36.95 g) of the material so obtained and tdfluoroacetic acid 
(420 ml) was heated to reflux for 3 hours. The reaction mixture was allowed to cool and 
evaporated under vacuum. The residue was stined mechanically under water, basified by the 
addition of a saturated aqueous sodium bicarbonate solution and stined overnight The water 

20 was decanted and the residual solid was suspended in acetone. After stirring, the white solid 
was collected by filtration, washed with acetone and dried to give 7-hydn>xy-&-metfaoxy- 
4-phenoxyguinazoline (26.61 g); NMRSpectnim : (DMSOde) 3.97 (s, 3IQ, 7.22 (s, IH), 7.3 
(m, 3H), 7.47 (t, 2H), 7.56 (s, IH). 8.47 (s, IH), 10.7 (s, IH). 

A mixture of 7-hydroxy-6-methoxy-4-phenoxyquinazoline (25.27 g), 

2S 3-moiphoIinopropyl chloride (18.48 g), potassium carbonate (39.1 g) and DMF (750 ml) was 
stined and heated to 90^C for 3 hours. Hie mixture was allowed to cool to ambient 
temperature and fdtered. The filtrate was ev^orated and the residue was triturated under 
ethyl acetate. There was thus obtained 6-methoxy-7-(3-moipholinopropoxy)- 
4-phenoxyquina2oUne (31-4 g); NMR Spectmm : (DMSOde) 1.97 (m, 2.39 (t. 4H), 2.47 

30 (t, 2H), 3.58 (t, 4H), 3.95 (s. 3H), 4^3 (t, 2H), 7.31 (m, 3H), 7.36 (s, IH), 7.49 (t, 2H). 7.55 (s, 
lH),8,52(s.lH). 

A mixture of the material so obtained and 6N aqueous hydrochloric acid solution 
(800 ml) was stined and heated to reflux for 1.5 hours« The reaction mixture was decanted 
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and concentrated to a volume of 2S0 ml. The mixture was basified to pH9 by the addition of a 
saturated aqueous sodium bicarbonate solution and ntracted with meth^ene chlonde 
(4x400 ml). The combined extracts were filtered through phase separating paper and the 
filtrate was evaporated. The resultant solid was triturated under ethyl acetate to give 
5 6-niiethoxy-7-(3-mQipholiDopropoxy)^3,4-dihydroquinazolin-4-one (23.9 g); NMR Spectrum: 
(PMS0d6) 1.91 (m. 2H), 2.34 (t. 4H), 2.42 (t, 2H), 3.56 (t. 4H). 3.85 (s. 3H). 4.12 (t. 2H), 
7.11 (s, IH), 7.42 (s, IH), 7.96 (s. IH), 12.01 (s, IH). 

A mixture of the material so obtained, thionyl chloride (210 ml) and DMP (1.8 ml) 
was heated to reflux for 1.5 hours. The thionyl chloride was removed by evaporation under 

10 vacuum and the residue was azeotroped with toluene three times. The residue was taken up in 
water and basified to pH8 by the addition of a saturated aqueous sodium bicarbonate solution. 
The resultant aqueous layer was extracted with methyloae chloride (4x400 ml). Tbe 
combined extracts were washed with water and with brine and dried over magnesium 
sulphate. The solution was filtered and ev^xnated. Hie resultant solid was triturated under 

15 ethyl acetate to give 4-chlaro-6-methoxy-7-(3-morpholinopropoxy)quinazoIine (1739 g); 
NMRSpecttum : (CDQs) 2.1-2.16 (m, 2H), 2.48 (br s, 4W)\ 2.57 (t, 2H). 3.73 (t, 4H). 4.05 (s, 
3H), 4.29 (t, 2H), 736 (s, IH), 7.39 (s, IH), 8.86 (s, IH). 

The 3-morpholinopropyl chloride used as a reagent was obtained as follows 

A mixture of moipholine (52.2 ml), l-bromo-3-chlort>propane (30 ml) and toluene 

20 (180 ml) was heated to 70^C for 3 hours. The solid was removed by filtration and the filtrate 
was evaporated under vacuum. Hie resultant oil was decanted from the additional solid which 
was deposited and the oil was purified by vacuum distillation to yield 3-morpholinopropyI 
chloride (37.91 g); NMR Spectrum : (PMSOde) 1.85 (m, 2H), 2.3 (t, 4H). 2.38 (t, 2H). 3.53 (t, 
4H),3.65(t,2H). 

25 Tlie 2-hn>mo-5-methoxyaniline used as a starting materia] was obtained as follows 

A mixture of hydrazine hydrate (1 ml), Raney niclcel (0.13 g} and methanol was stirred 
and heated to reflux and a solution of 2-bromo»5-methoxy-l-nitrobenzene (1 g) in methanol 
(18 ml) was added dropwise. Hie resultant mixture was heated to reflux for a further 
15 minutes. The reaction rmxtuie was cooled to ambient temperature, filtered and evaporated. 

30 The residue was partitioned between methyl^e chloride and water. The organic phase was 
dried over magnesium sulphate and evaporated to give 2-bromo-5-methoxyaniline (0.8 g); 
NMR Spectrum: (DMS0d6) 3.65 (s, 3H). 5.25 (br s. 2H), 6.1 (m. IH), 6.4 (d, IH), 7.2 (d, 
IH). 
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[3] Hie product gave the foOowing chaiactensmg data: NMRSpectnnn: (DMSOda and 
CF3CO2D) 235 (m. 2H). 3.1 (m, 2H). 3.3 (m, 2H), 3.5 (m, 2H), 3.8 (s, 3H). 3.9 (m. 2H), 3.95 
(m, 2H), 4.05 (s, 3H), 435 (m, 2H), 7.05 (m, IH), 7.15 (d, IH), 7.45 (s, IH), 7.55 (d, IH), 8.3 
(s. IH), 8.8 (s, IH); Mass Spectrum: M+H* 459 and 461. 

5 [4] 7-[3-(4-t|^-Butoxycaibonylpiperazin-l-yl)piDpoxy]'4-cU 

was used as the sqipropriate 4-chIoroquinazoljne. The product gave the following 
characterising data: NMR Spectrum : (DMSOd6 and CPjCOzD) 2.4 (m, 2H), 3.4-3.9 Qbr m, 
lOH), 3.8 (s. 3H). 4.05 (s. 3H), 4.4 (m, 2H), 7.1 (m, IH), 7.2 (d, IH), 7.4 (s, IH). 7.6 (d, IH), 
8.2 (s, IH), 8.9 (s, IH); Mass Spectrum: M-H* 456 and 458. 

10 The 7'f3>f4--tert-butoxycarfaonylpiperaziii-l-yl)propoxy1-4-chlQrD- 

6-methoxyquinazoline used as a starting material was obtained as follows > 
A mixture of 7-(3-bromopropoxy)-6-methoxy-3-pivalo^oxymediyi- 
3,4-dihydroquinazoljn-4-one (bitemational Patent Application WO 00/47212, example 67; 
4.5 g), tert-butyl pipezazine-l-carboxylate (2.16 g), sodium iodide (0.079 g), potassium 

15 caibonate (2.9 g) and acetonitiile (150 ml) was stirred and heated to reflux for 8 hours. The 
resultant mixture was filteted and the filtrate was evaporated. ITie residue was purified by 
column chromatogn^hy on silica using a 19: 1 mixture of methylene chloride and methanol as 
eluent. There was thus obtained 7-[3-(4-tet-butoxycarbonylpipera2in-l-yl)pn)poxy]- 

6- methoxy-3-pivaloyloxymeth^-3,4Hlihydroqu]nazo]in-4-one (5.2 g); NMR Sp ectnim! 

20 (DMSOdfi) 1,9 (s, 9H), 1.4 (s, 9H), 1.95 (m, 2H), 2.32 (m, 4H), 2.45 (m, 2H). 3.3 (m, 4H), 3.9 
(s, 3H), 4.2 (m, 2H), 5.9 (s, 2H), 7.18 (s, IH), 7.5 (s, IH), 8.35 (s, IH); Mass Spectrum : 
M+H*-533. 

A mixture of the mat^al so obtained and a saturated methanolic ammonia solution 
(160 ml) was stirred at ambient tenq)erature for 1.5 days. The mixture was evaporated and the 
25 residue was triturated under diethyl ether. The resultant solid was isolated, washed with 
diethyl ether and dried under vacuum. There was thus obtained 

7- [3-(4-t^-butoxycarbonylpiperazin-l-yl)propoxy]-6-medioxy-3,4-dih^^ 

(3.6 g); NMR Snectmrn : (DMSOde) 1.4 (s, 9H), 1.98 (m, 2.3 (m, 4H), 2.45 (m, 2H), 
3.25-3.35 (in, 4H), 3.88 (s, 3H), 4.15 (m, 2H), 7.1 (s, IH), 7.45 (s, IH). 7.98 (s, IH); Mass 
30 Spectrum : M+H* 419. 

A mixture of the material so obtained, carixm tetr^hloride (2.4 ml), 
tnphenylphosphine (4.39 g) and 1,2-dichloroetfaane (160 ml) was stirred and heated to 70''C . 
for 2 hours. The mixtuxe was evaporated and the residue was purified by column 
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chnimatography on silica using a 5:4:1 mixture of metbylene chloride, elhyl acetate and 
methanol as eluent There was thus obtained 7-[3-(4-tot-butoxycarbonylpipera2in- 
l«yl)pit>pQxy]-4-chlQro-6-methoxyquinazoline (3.33 g); NMR Spectrum : ODMSOdis) 1.4 (s, 
9H). 2.0 (m, 2H). 2.35 (m. 4H), 2.48 (m. 2H). 335 (m, 4H), 4.02 (s. 3H). 43 (m. 2H). 7.4 (s, 
5 IH), 7.5 (s, 1B5. 8.9 (s, IH); Mass Spectnmi : M+lT 437 and 439. 
[5]. 7-[3-(4-tat-Butoxycaifconylpiperazin-l-yl)propoxyJ-4-chloro-^ 
was used as the appropriate 4-chIon)qoina2oIine, The product gave the following 
characterising data: NMR Spectrum; (DMSOde and CF3CO2D) 235 (m, 2H). 3.3-3.9 (hr m, 
lOH). 3.8 (s. 3H), 4.05 (s. 3H), 435 (m. 2H). 7.05 (m. IH). 7.2 (d, IH), 7.4 (s. IH), 7.7 (d, 
10 IH), 8.2 (s, IH), 8.85 (s, IH); Mass 5;pftctmin' M+H* 502 and 504. 

Examples 4«(2-cIiloro-5-metboxyanIlino)-6-methoxy- 
7-(2-morpholmo^oxy)quuiazoluie 

Diethyl azodicarboxylate (0.284 ml) was added dropwise to a stirred mixture of 

15 4-(2-<:hloro-5-metboxyanil]no>-7-hydroxy-6-methoxyquinazoline (0.3 g), 

l-(2-hydroxyethyl)mQrphoKne (0.104 ml), triphenylphosphine (0.474 g) and methylene 
chloride (30 ml) and the reaction mixture was stirred at ambient temperature for 1 hour. The 
mixture was evaporated and the residue was purified by column chromatography on silica 
using a 19:1 mixture of methylene chloride and methanol as eluent There was thus obtained 

20 the title compound (0.299 g); NMR Spectrum: (CDQa) 2.65 (m, 4H), 2.95 (t, 2H), 3.75 (m, 
4H). 3.9 (s. 3H), 4.05 (s. 3H), 435 (t, 2H), 6.6 (m. IH), 7.05 (s. IH), 73 (s. IH), 7.35 (d, IH), 
7.8 (s. IH), 8.55 (s, IH), 8.75 (s, IH); Mass Spectnmi: M+H* 445 and 447. 

The 4-(2-chloro-5-methoxyani]ino>-7-hydroxy-6*methoxyquinazoline used as a 
starting material was obtained as follows 

25 A mixture of 7-benzyloxy-4-chloro-6-methoxyquinazoline (4.3 g), 2-<;hloit)- 

5-methoxyaniline (2.7 g), a 6.2M solution of hydrogen chloride in isopropanol (0.225 ml) and 
isopropanol (200 ml) was stirred and healed to 80"C for 2.5 hours. The mixture was cooled to 
O'^C and the predpltate was isolated, washed with in turn with isopropanol and diethyl ether 
and dried under vacuuuL There was thus obtained 7-bcnzyloxy-4-(2-chlQn>- 

30 5-methoxyanilino)-^metfioxyquinazoline (4.73 g); NMR Spectrum : (DMSOde) 3.8 (s, 3H), 
4.03 (s, 3H), 536 (s, 2H), 7.06 (m, IH), 7.18 (d, IH). 7.4-7.6 (m, 7H), 8.2 (s, IH). 8.77 (s, 
IH), 11.5 (br s, IH); Mass Spectnim: M+H* 422 and 424. 
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A mixture of the material so obtained and tdfluoroacetic acid (40 ml) was stirred and 
* heated to 80°C for 4 hours. The mixture was poured into water and solid sodium bicarbonate 
was added to basify the mixture to pH8. The resultant precipitate was isolated, washed with 
water and dried under vacuum at SO^C for 48 hours. The matmal so obtained was purified by 
5 column chromatography on silica using a 1:1 mixture of methylene chloride and ethyl ^tate 
as eluent There was thus obtained 4-(2-chlQro-S-methoxyanilino)-7-hydroxy- 

6- methoxyquina2oline (2.9 g); NMR Spectrum : (DMSOde) 3.8 (s, 3H), 4.0 (s, 3H), 6.95 (m. 
IH), 7.1 (s, IH), 7.15 (s, IH), 7.5 (d, IH). 7.8 (s, IH). 8.3 (s, IH), 9.5 (br s, IH). 10.4 (hrs, 
IH). 

10 

Example 4 4-(2-bromo-5-m£tho37an]lino)-6-iiietho}^- 

7- [3<<4-methylpiperazin-l-yI)propoxy]qui]iaasoIine 

Sodium hydride (60% in mineral oil; 0.034 g) was added to a stirred solution of 
2-bromo-5-methoxyamline (0.712 g) in DMP (3 ml) and the mixture was stined at ambient 

15 temperature for 20 minutes. 4-ChlQro-6-medioxy-7*[3-(4-methy]pipeFazm-l- 

yl)propoxy]quinazoline (O.IS g) was added and the reaction mixture was stirred at ambient 
temperature for 48 hours. The mixture was evaporated and the residue was partitioned 
between ethyl acetate and water. The organic phase was washed with water and with bdne, 
dried over magnesium sulphate and evaporated The material so obtained was purified by 

20 column chromatography on silica using a 19:1 mixture of methylene chloride and a saturated 
methanolic aiiunonia solution as eluent There was thus obtained the title compound (0.06 g); 
NMR Spectrum : (DMSOde and CF3CO2D) 23 (m, 2H), 2.9 (s, 3H), 3.25-4.0 (m, lOH), 3.8 (s. 
3H), 4.0 (s, 3H), 4.3 (m, 2H), 7.05 (m, IH), 7.2 (d, IH), 7.35 (s. IH), 7.75 (d, IH), 8.15 (s, 
IH), 8.85 (s, IH), Mass Spectrum : M-kET 516 and 518. 

25 

Examples 

Pharmaceutical compositions 

Hie following illustrate representative pharmaceutical dosage forms of the invration 
as defined herein (the active ingredient being termed "Compound X"), for therz^utic or 
30 prophylactic use in humans: 
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(a) Tablet I mg^tablet 

Compound X 100 

Lactose Ph.Eiir. 182.75 

Croscannellose sodium. 12.0 

5 Maize starch paste (5% w/v paste) 2:25 

Magnesium steaiate 3,0 

(b) Tablet n mg/tablet 
Compound X 50 

10 Lactose Ph.Eur. 223.75 

Croscannellose sodium 6.0 

Maize starch. „ 15.0 

Polyvinylpyrrolidone (5% w/v paste) 2.25 

Magnesium stearate 3.0 

15 

(c) Tablet in mg/tablet 

Compound X 1.0 

Lactose Ph JEur. 93.25 

Cioscarmellose sodium. 4.0 

20 Maize starch paste (5% w/v paste) 0.75 

Magnesium stearate 1.0 



(d) Capsule mg/capsule 
CompoundX 10 

25 Lactose Ph.Eur 488.5 

Magnesium. 1,5 

(e) Injection I (50mg/ml) 
Compound X 5.0% w/v 

30 IM Sodium hydroxide solution 15.0% v/v 

O.IM Hydrochloric acid (to adjust pH to 7.6) 

Polyethylene glycol 400. 4.5% w/v 

Water for mjection to 100% 
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(f) Ejection n (10 m^ml) 

Compound X. 1.0% w/v 

Sodium phosphate BP 3-6% w/v 

O.IM Sodium hydroxide solution. IS.0% vA' 

S Water for injectioxi to 100% 

(g) Injection ID (Img/ml, bufG^ to pH6) 

Compound X. 0.1% w/v 

Sodium phosphate BP 2.26% w/v 

10 Citric arid. 0.38% w/v 

Polyethylene glycol 400 3.5% w/v 

Water for injection to 100% 

Qi) Aerosol I mg/ml 

15 Compound X 10.0 

Soibitan trioleate 13.5 

Trichlotofluoiomethane 910.0 

Dichlorodifluoromethane 490.0 

20 (i) Aerosol n mg/ml 

Compound X 0.2 

Soibitan trioleate 0.27 

Trichlorofluoiomethane. 70.0 

Dichlorodifluoromethane 280.0 

25 Dicblorotetrafluoroethane 1094.0 

Q) Aerosol HI mg^ml 

Compound X. 2.5 

Soibitan trioleate 3.38 

30 Trichlorofluoromethane 67.5 

Dichlorodifluoromethane 1086.0 

Dicblorotetrafluoroethane : 19 1 .6 
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(k) Aerosol IV mg/ml 

CoinpoundX 2.5 

Soya lecithin 2.7 

TricUorofluoroinetfaaiie 67.S 

5 Dichlorodifluoromethane 1086.0 

Dichloiotetrafluoioethaiie 191.6 

0) Qintmrat ml 

Compound X. 40 mg 

10 Ethanol....; 300 |j1 

Water. 300^1 

l-Dodecylazacycloheptan-2-one 50 [d 

Propylene glycol to 1 ml 



15 Note 

The above fonnulations may be obtained by conventional procedures well known in 
the phazmaceutical art The tablets (aHc) may be enteiic coated by conventional means, for 
example to provide a coating of cellulose acetate phthalate. The aerosol fonnulations Oi)-(k) 
may be used in conjunction with standard, ioeteied dose aerosol dispenseis, and the 
20 suspending agents soibitan trioleate and soya lecithin may be replaced by an alternative 
suspending agent such as sbrbitan monooleate, soibitan sesquioleate, polysoibate 80, 
polyglycerol oleate or oleic acid. 



25 
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CLAIMS 

1 . A quinazoline derivative of the Fonnula I 




I 



5 wherein :- 

is hydrogen, hydroxy or (l-4C)a]koxy and is hydioxy-(2-4C)alkoxyt 
(l-4C)alkoxy-(2-4C)alkoxy, amino-(2-4C)aIkDxy, (l-4QalkyIamino-<2-4C)a]koxy, 
di-[(l-4Qalkyl]aimno-(2-4C)aIkoxy, phenyKl-4C)aIkoxy, piperidino-(2-4C)alkoxy, 
nioipholjno-(2<4C)alkoxy, pipera2in-l-yl-(2-4C)aIkoxy, 4-(l-4C)alkylpiperazin-l-yl- 
10 (2-4C)aIkoxy, pyrrolidin-l-yl, piperidino, moipholino, piperazin-l-yl or 
4-(l-4Qalkylpiperazin-l-yl, 

or is hydrogen, hydroxy or (l-4C)alkoxy and R* is hydroxy-(2-4C)alkoxy, 
(l-4C)alkoxy-'(2-4C)alkoxy. amino-(2^«:r)alkoxy, (l-4C)alfcylamino-(2-4C)alkoxy, 
di-[(l-4C)alkyl]amino-(2-4QaIkoxy, phenyI-(l-4C)alkoxy, piperidino-(2-4C)aIkoxy, 
15 moTpholino-(2-4C)alkoxy, piperazin-l-yH2-4C)alkoxy or 4-(l-4C)aliylpipera2in-'l-yl- 
(2-4C)alkoxy; and 

is chloro, bromo or iodo; 
or a pharmaceutically-acceptable salt thereof. 

20 2. A quinazoline derivative of the Fonnula I acconling to claim 1 wh^ein : 
R^ is hydrogen or methoxy and R^ is 2-hydroxyethoxy, 3-hydroxypropoxy, 
2-methoxyethoxy, 2-ethoxyethoxy, 3-methoxypiopoxy, S-ethoxypropoxy, 
2-niethylaniinoethoxy, 2-ethylaminoethoxy, 3-methylaminopropoxy, 3-ethylaminopropoxy, 

2- dimethylan)inoethoxy, 2-<]iethylaminoethoxy, 3-dimethylaniinopropoxy, 
25 3-diethylaminopropoxy, 3-(N~ethyl-N-methylamino)propoxy, 

3- (N-^thyl-N-isopropylaniino)propoxy,3-QJ-isopropyl-N-methy^ 

2- piperidinoethoxy, 3-piperidinopropoxy, 4-piperidinobutoxy, 2-niorpholinoethoxy, 

3- moipholinopiopoxy, 4-nioipholinobutoxy, 2-plperazin-l-ylethoxy, S-piperazin-l-ylpropoxy, 
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4-pip»aziD-l-y]butoxy. 2-(4-niethyIpipera2in-l-yl)ethoxy, 3-(4-metfiyIpiperazin-l-yl)propoxy 
or4-<4-inethylpipetaziii-l*yl)butoxy; and 

is chloro or bromo; 
or a phannaceodcaDy-acceptable acid-addition salt tha:eof . 

5 

3. A quinazoline derivative of the Fozinula I according to claim 1 wherein : 

is hydiogoi or methoxy and R^ is 2-pipendinoethoxy, 3-pipendinopiopoxy, 
4-piperidinobutoxy, 2-morpholinoethoxy, 3-moii^olinopiopoxy. 4-niQrpholinobutoxy, 
2-piperazia-l-ylethoxy, 3-piperazin-l-ylpiopoxy» 4-piperazia-l-ylbutbxy, 
10 2-{4-methylpiperazin-l-yl)ethoxy, 3-(4-methylpiperazin-l-yl)propoxy or 
4-(4-inethyIpiparazin-l-yl)butox}^ and 

R^ is chloro or bromo; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

15 4. A quinazoline derivative of the Formula I according to claim 1 whosin : 

R^ is methoxy and R^ is 2-hydroxyethoxy, 3-hydroxypropoxy, 2-metfaoxyetfaoxy, 
2'ethoxyethoxy, 3-methoxypippoxy, 3-ethoxypropoxy, 2-methylaminoethoxy, 
2-ethy!ainiDoetfaoxy, 3-mBthylaminopFopoxy, 3-ethylaminopropoxy, 2-dimetbylaininoedioxy, 

2- dietbylaminoethoxy, 3-dimethylaminopropoxy, 3-diethylaminopropoxy, 
20 3-Qi-ethyl-N-methylamino)propoxy, 3-Qi-ethyl-N-isopiopylamino)propoxy, 

3- ^-isopropyl-N-methylamino)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 

4- piperidinobutoxy, 2-morpholinoethoxy, 3-morphoIinopropoxy, 4-morphoiinobutoxy, 
2-pipmizin-l-ylethoxy, 3-piperazin-l-yIpropoxy, 4-piperazin-l-yibutoxy, 
2-(4-methylpiperazin-l-yI)ethoxy, 3-(4-methyIpiperazin-l-yl)propoxy or 

25 4-(4-methyIpiperazin-l-yl)butoxy; and 
R^ is chloro or bromo; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

S. A quinazoline derivative of the Fonnula I according to claim 1 wherein : 
30 . R* is methoxy and R^ is 2-piperidinoethoxy, 3-piperidinopropoxy, 4-pip©ridinobutoxy, 
2-morpholinoethoxy, 3-moipholinopropoxy, 4-morpholinobutoxy, 2-pipttazin-l-ylethoxy, 
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3-pipera2in-l-ylpropoxy, 4^iperazin-l-ylbutoxy, 2-(4-inethylpipera2in-l-yl)cthoxy, 

3- <4-methylpipera2in-l-yl)piopoxy or 4-(4-methylpiperazin-l-yl)butoxy; and 

is chloro; 

or a phaiinaceutically-accq)table acid-addidon salt thereof. 

5 

6. A quinazoline derivative of the Fonnula I accoiding to claim 1 selected from : 

4- (2K:hlon>-S-methoxyaiiilino)-6-methoxy-7-[3-(4-med]yIpipe3:i^^ 
4-(2-cMoio-S-methoxyaiiilino)-6-methoxy-7K2*piperidinoethoxy)^^ and 
4-(2K:hIoro-S-methoxyamlino>6-metboxy*7-(2-moipholinoethoxy)quinaTO and 

10 4-(2-4iTOmo-S-niethoxyaniUno)-6-methoxy-7-[3-(4-niediy^i 
or a phannaceutically-acceptable acid-addition salt thereof. 

7. A pnxxss for the preparation of a quinazoline derivative of the Fonnula ]^ or a 
pharmaceutically-acceptable salt thereof, according to claim 1 whidi comprises 

15 (a) theieactionof a quinazoline of the Fonnula n 

L 




n 



wherein L is a displaceable group and R and R have any of the meanings defined in claim 1 
except that any functional group is protected if necessaiy, with an aniline of the Formula ID 




m 



20 wherein has any of the meanings defined in claim 1 except that any functional group is 
protected if necessary, whereafter any protecting group Oiat is present is removed by 
conventional means; 

(b) for the production of diose compounds of the Fonnula I whmin is (l-4C)alkoxy or 
a substituted (2<4C)alkoxy group, the coupling of an appropriate alcohol, wherein any 
25 functional group is protected if necessacy, with a quinazoline of the Formula V 
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whexein and have any of the meanings defined in claim lexcept that any functional 
group is protected if necessary, whereafter any protecting group that is present is rranoved by 
conventional means; or 

5 (c) for the production of those con^unds of the Formula I wherein R' is (l-4C)alkoxy or 
a substituted (2-4C)alkoxy group, the coupling of an appropriate alcohol, wh^?ein any 
functional groq> is protected if necessary, with a quinazoline of the Formula VQ 



wherein R and R have any of the meanings defined in claim 1 except that any functional 
10 groupisprotectedif necessary, whereafter any protecting group that is present is removed by^ 
conventional means; 

and when a pharmaceutically-accq>table salt of a quinazoline derivative of the 
Formula I is required, it may be obtained using a conventional procedure. 

15 8. A pharmaceutical composition which comprises a quinazoline derivative of die 
Formula I, or a pharmaceutically-acceptable salt thereof, according to claim 1 in association 
with a pharmaceutically-acceptable diluent or canier. 




20 



9. A quinazoline derivative of die Formula I, or a phatmaceutically-acceptable salt 
thereof, according to claim 1 for use in a method of treatment of the human or animal body by 
th^apy. 
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10. Hie use of a quinazoline derivative of the Fonnula I, or a phannaceutically-acceptable 
salt thereof, aocoiding to claim 1 in the manufacture of a medicament for use as an 
anti-invasive agent in the containment and/or treatment of solid tumour disease. 
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